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PREFACE

This report incorporates the work done in a number of different efforts

to improve the Articulated Total Body (Am) model's capability to

simulate human body biomechanics in various dynamic environments,

especially aircraft ejection with windblast exposure.

The majority of modifications to the model fall into six categories:

• wind force option

• joint drift correction

• edge effect option

" multi-axis angular displacement vehicle motion prescription

" slip joint option

Shyperellipsoid option

These improvements have been combined to form the A7B-IV version on the

Armstrong Aerospace Medical Research Laboratory's (AAMBL) Concurrent

computer system at Wright Patterson Air Force Base. AAMRL, Systems

Research Laboratories, Inc. and J&J Technologies Inc. and the National

Highway Traffic Safety Administration have all contributed to the

technical work described herein.
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1.0 INTRODCTION

The Articulated Total Body (ATB) Model is used at the Armstrong

Aerospace Medical Research Laboratory (AAHRL) for predicting gross human

body response in various dynamic environments, especially aircraft

ejection with windblast exposure. Aerodynamic force application and a

harness belt capability were added to the Crash Victim Simulation (CVS)

Program (Ref 1) by Calspan Corporation in 1975 for AMRL (Ref 2), and the

resulting program became known as the ATE model. In 1980, Calspan made

a number of modifications to the ATB model combining it with the then

current 3-D Crash Victim Simulation program to form the ATB-II model

(Ref 3). Complete documentation of the ATB-II program was performed by

Calspan Corp. (Ref 4). A new version, ATB-III, was generated which

included the improvements made by J&J Technologies Inc to model the body

0 •response to windblast for AMRL (Ref 5).

A number of efforts have been made to improve various aspects of the

-. ATB-III model, with emphasis on its capability to simulate aircraft

ejection with windblast exposure and complex automobile accidents.
,."

This volume, Programmer's Guide, contains a complete listing of the

ATB-IV.0 source code and other information about the FORTRAN program.

Much of this volume is a reprinting with modifications and updates of

Volume 4 of Calspan's report on the CVS (Ref 4).

A list of the variables contained in the labeled COMMON blocks and a

brief description of each variable are in section Two of this volume.

Cross reference charts for the subroutines and COMMON blocks are in

Section Three, while a list of all the subroutines is in Section Four.

Section Five contains a complete listing of the ATB-IV.0 source code.
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2.0 COMMON BLOCK VARIABLES

This section contains a list of all of the variables contained in the

labeled COMMON blocks of the ATE program. They are listed in the

alphabetical order of the COMMON block names. Following each variable

is its dimension, if any, and a short definition. If the variable is

supplied as ATh program input, references are indicated to the input

card number and a more complete definition may be found in the input

description contained in Volume 2.

03
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COMMON ABDATAL

ZDEP (3,5) Deployment point of airbag in local reference

of Ist reaction panel (Card D.4.c)

IR (3,3,5) Direction cosine matrix of airbag relative to

vehicle

PFVCTR (3,5) Vector along which airbag c.g. lies during bag

inflation

DEPLOY (3,5) Location of deployment point

AB (3,5) Seniaxes of fully inflated ellipsoid airbag

(Cards D.4.b)

0

B (9,4,5) 3 X 3 matrix defining ellipsoid XTBX=I for

reaction panel

ZR (3,4,5) Location of panel c.g. in vehicle reference

(Card D.4.h)

BFB (3,4,5) c.g. offset of reaction panel (Card D.4.g)

DRR (9,4,5) Direction cosine matrix of reaction panel

relative to inertial reference

VBAGG (5) Geometric volume of fully inflated airbag

VSCS (5) Coefficient of sliding friction of the airbag

(Card D.4.f)

SPRK (5) Spring constant of a linear spring used to

stipulate attachment of the airbag at the

deployment point (Card D.4.f)
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CK (5) Parameter used to stabilize airbag numerical

integration (Card D.4.f)

CMASS (5) Multiplier to increase or decrease the mass of

the airbag to artificially dampen the

integrated airbag motion (Card D.4.f)

CYMIN (5) Mass flow into the airbag

CYMOUT (5) Mass flow out of the airbag

BAGPV (5) Undeformed airbag volume

PD (5) Airbag pressure differential

VBAG (5) Airbag volume

VOLBP (5) Total volume of intersection or airbag

with contacting segments and panels

PCYV (5) Volume of mass flow into airbag at atmospheric

pressure at time if initial inflation

. PCYMIN (5) Mass flow into airbag at time of initial

full inflation

PVBAG (5) Airbag volume -t time if initial inflation

TVI (3,4,5) Memory for Subroutines INTERS and EDEPTH

for airbag-panel ellipsoid contacts

TV2 (3,10,5) Memory for Subroutines INTERS and EDEPTH

for airbag-segment ellipsoid contacts

SWITCH (5) Reciprocal density of airbag at time of

initial full inflation

5



PYMOIJT (5) Mass flow out of airbag at time of initial

full inflatiou

SCALE (5) Ratio (0-1) of linear dimensions of airbag

to fully inflated airbag

PRLEVT Value of TIME at previous airbag integration

step

IFULL (6) Indicates that airbag is fully inflated

COMON I CDINT/

UU (4) Constants computed by Subroutine TRIGFS

GH (3,4) valid for the upcoming integrator time step

E (3,240)

FF (5,240) Intermediate storage of function

GG (5,240) evaluations in Subroutine DIET

Y (5,240)

U (5,240)

H Current value of the independent variable

step size in Subroutine DINT

6



HPRINT Saved value of H while integrating to

print point only

TSAVE Set to zero or H to reset integrator

TPRINT Value of next print time point

TSTART Start time of an integration step

ICNT Count of successive integration steps for

which convergence has been successful

IDBL Maximum value for ICNT before test to double

step size is performed

IFLAG Currently not used by program

-. COMMON ICEULERI

IEULER (30) Current lock-unlock conditions for an Euler

joint (see identification under IPIN on

Cards B.2)

HIR (3,3,90) Direction cosine matrix defining orientation

of axes of an Euler joint

ANG (3,30) Angles of orientation of an Euler joint

p

1. ANGD (3,30) Time derivative of orientation angles of an

Euler joint

FE (3,30) Components of torque acting on an Euler joint

in joint reference

7
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1TQE (3,30) Components of torque acting on an Ruler joint

in inertial reference

CONST (5,30) Memory of previous angles of orientation of an

Euler joint

COMMON ICMATRXI

VI (3,30) Right hand side of system of equations

Bill + BI2i + B1 3 f - VI

V2 (3,30) Right hand side of system of equations

B22** + B 24 t = v2

V3 (3,12) Right hand side of system of equations

B 3 1 1 + B3 2 i + B3 5 q - V3

B12 (3,3,60) Subarray elements of B 1 2

A22 (3,3,60) Subarray elements of A 2 2

F (3,30) Components of force acting on the joints from

the solution of system equations

TQ (3,30) Components of torque acting on the joints from

* the solution of system equations

WJ (30) Relative angular velocity of each joint

* All (3,3,30) Subarray elements of All

8



COMMON ICNSNTSI

FL FORTRAN Subroutine Library value for Pi,

computed by PI - DATAN2(0.ODO,-l.ODO)

RADIAN Number of radians per degree (PI/180)

G Resultant of gravity vector (Card A.3)

THIRD Double precision value for 1/3

EPS (24) Values of negative powers of ten, computed

by EPS(I) - 10.ODO**(.-I)

UNITL 1/O unit of length (Card A.3)

UNITM I/O unit of force of mass (Card A.3)

UNITT 1/0 unit of time (Card A.3)

GRAVITY (3) Components of gravity vector (Card A.3)

TWOPI 2.0*PI

COMMON 12iITSML

PL (24,30) Array of parameters that define each plane

(See Table 1 in Volume 1)

BELT (20,8) Array of parameters that define each belt

(Cards D.3.b-D.3.c)

TPTS (6,8) Location of belt tangent points in inertial

reference

* 9
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BD (24,40) Array of parameters that define each

ellipsoid

COMMN JCOMJIj

VAR (240) Integrated function values supplied by

Subroutine DINT to Subroutine PDAUX

DER (240) Function derivatives supplied by Subroutine

V PDAUX to Subroutine DINT

DT Time interval for main program output time

points (Card A.4)

HO Initial integrator Etep size (Card A.4)

HMAX Maximum integrator step size (Card A.4)

RML Minimum integrator step size (Card A.4)

RSTIME Restart time (Card A.l.a)

ISTEP Current integration step number

NSTEPS No. of integration steps for duration of

simulation (Card A.4)

NDINT No. of iterations for convergence test for

Subroutine DINT (Card A.4)

NEQ Total number of functions integrated by

Subroutine DINT

10



IRSIN Restart input unit no. (Card A.1.a)

IRSOUT Restart output unit no. (Card A.1.a)

COMMN I CONTALL

TIME Current simulation time

NSEG Number of body segments of crash victim,

maxn3O (Card B.1)

NJNT Number of joints, max'30 (Card B.1)

NFL Number of plane definitions supplied on

Cards D.2, max-30 (Card D.1)

NBLT Number of belt definitions supplied on

Cards D.3, max-8 (Card D.1)

NBAG Number of airbag definitions supplied

Cards D.4, max'5 (Card D.1)

NVEH Segment identification number for the vehicle

(NVEEINSEG+number of vehicles)

NGRND Segment identification number for the ground

(NGRND-NSG+NBAG+number of vehici esil)

NS Number of singular segments, i.es, W or at

least one component of PHIi is zero

NQ Number of contraints supplied on Cards D.6,

final max -12 (Card D.1)



NSD Number of spring dampers supplied on Cards

D.8, max=20 (Card D.1)

NFLX Total number of interior segments of all

flexible elements.

NHRNSS Number of harness-belt systems supplied on

Cards F.8, max-5 (Card D.1)

WINDF Number of wind force functions supplied on

Cards E.6 (Card D.1)

NJNTF Number of joint restoring force functions

supplied on Cards E.7 (Card D.1)

NPRT (36) Indicators that control optional output of

the program (Card A.5)

NPG Current page number of main output

COMoN /CSTRIT

A13 (3,3,24) Subarray elements of A1 3 for system of

equations

fMf + Allf + A13q - U1

, A23 (3,3,24) Subarray elements of A23 for system of

equations

*Oiy + A2 1f + A2 2 t + A2 3 q - U2

B31 (3,3,24) Subarray elements of B3 1 for system of

equations defining constraints

12



B32 (3,3,24) Subarray elements of B32 for system of

equations defining constraints

HRT (3,3,12) Array hhT or I-hhT for each constraint

RKI (3,12) Specified point on segment number EQi

(Card D.6)

RK2 (3,12) Specified point on segment number Y42

(Card D.6)

QQ (3,12) Computed force necessary to maintain each

constraint

TjQ (3,12) Normal vector at the point of contact for each

0 constraint

AQQ (3,12) R dot term for constraint equation

HQQ (3,12) Reference vector at point of constraint

SQQ (3,12) R term for constraint equation

CQ (12) Coefficient of friction for each constraint

I (12) Segment identification number of the 1st

specified point (Card D.6)

M 2 (12) Segment identification number of the 2nd

specified point (Card D.6)

0TYPE (12) Constraint type number (Card D.6)

13



COMMON ICYDAL4A

CYTD (5) Gas supply actuator firing time (Card D.4.d)

CYPA (5) Atmospheric pressure (Card D.4.d)

CYSP (5) Initial gas supply pressure (Card D.4.d)

CYTO (5) Initial gas supply temperature (Card D.4.d)

i CYVO (5) Gas supply reservoir volume (Card D.4.d)

CYCD (5) Sonic throat discharge coefficient

* (Card D.4.e)

CY, (5) Ratio of specific heats of supply gas

(Card D.4.e)

CYR (5) Specific gas constant (Card D.4.e)

CYAT (5) Sonic throat area (Card D.4.e)

CYPV (5) Vent pressure of the exhaust orifice

CYCDO (5) Exhaust orifice discharge coefficient

* (Card D.4.e.)

CYAO (5) Exhaust orifice area (Card D.4.f)

CYPO (5) Initial air cylinder gauge supply pressure

CYSS (5) Speed of sound

CYLO (5) Characteristic length

14
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CYC (5) Air cylinder gas constant

CYROO (5) Initial air cylinder density

CYVMAX (5) Air cylinder maximum volume

CYORFC (5) Air cylinder exhaust orifice constant

CYRHO (5) Density of air cylinder gas supply

CYT (5) Temperature of air cylinder gas supply

CYP (5) Pressure of air cylinder gas supply

CYV (5) Volume of air cylinder gas supply at standard

atmospheric pressure

COMM /D.AMPER/

APSDM (3,20) Attachment point in local reference of

segment N for spring dampers (Card D. 8)

APSDN (3,20) Attachment point in local reference of

segment N for spring dampers (Card D.8)

ASD (5,20) Spring and viscous force function coefficients

(Card D.8)

MSDM (20) Identification number of segment M (Card D.8)

MSDN (20) Identification number of segment N (Card D.8)

15



COMMON /DESCRP/

I (3,30) Segment principal moments of inertia

(Cards B.2)

W (30) Segment weight (Cards B.2)

RW (30) Reciprocal mass (g/w) for each segment

SR (4,60) Joint locations in local reference of

adjacent segments (Cards B.3)

HA (3,60) Principal line of joint from which flexure

* angle is measured

RB (4,60) Perpendicular to HA (pin axis if joint is

pinned)

RPIi (3,30) Reciprocal moments of inertia for each

segment

HT (3,3,60) Principal axes of the joints

SPRING (5,90) Flexural and torsional spring characteristics

(Cards B.4)

VISC (7,90) Flexural and torsional viscous characteristics

(Cards B.5)

JNT (30) Magnitude indicates the segment identification

number that is connected to segment J+l by

joint J (Cards B.3)

IPIN (30) Indicator of joint type (Card B.3)

16
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ISING (30) Indicator (value-i) that segment is singular

IGLOB (30) Input indicator (Card F.4.a) to signify that

joint J is to use the globalgraphic option.

A nonzero value will be set to index of

function to be used.

JOINTF (30) The function idenfication number used to

compute the joint restoring force (Card F.5)

COMMON /FLXBLE

HF (4,12,8) Coefficients of quadratic function defining

relative orientation of interior segments of

flexible elements

B42 (3,3,24) Subarray elements of matrix B42 in the

constraint equations for flexible elements

V4 (3,8) Right hand side of the constraint equations

for flexible elements.

NFLEX (3,8) The identification numbers of reference,

interior and terminating segments for each

interior segment.

17



COMMON IFORCESI

PSF (7,70) Array of output values for plane-segment

contacts

BSF (4,20) Array of output values for belt-segment

contacts

SSF (10,40) Array of output values for segment-segment

contacts

BAGSF (3,20) Array of output values for airbag-segment

contacts

PJNT (7,30) Output arrays for joint parameters

NPANEL (5) Number of reaction panels for each airbag

(J-l, NBAG)

NPSF Number of plane-segment contact (Max=70)

NBSF Number of belt-segment contacts (Max=20)

NSSF Number of segment-segment contacts (Max=40)

NBGSF Number of items to be printed for airbag-

segment contacts (Max=20)

18



COM N ..RNESS.

BAR (15,100) Coordinates of points in local reference

(Cards F.8.d)

BB (100) Lengths of individual belt segments between

reference points

BBDOT (100) Time derivative of belt segment lengths

FLOSS (2,100) Energy loss of individual belt segments

XLONG (20) The initial slack of each belt (Cards F.8.c)

0 HTIME (2) Previous value of TIME for Subroutine HPTURB

IBAR (5,100) Array of indicators containing KS, KE, NF

index, NPD and NPR (Cards F.8.d) for each

point

NL (2,100) Pointers to the IBAR and NTHINS arrays for

each point in play

NPTSPB (20) Number of points per belt (Cards F.8.b)

NPTPLY (20) Number of points in play per belt

WmRNS (20) Index to NTAB array defining the force

deflection functions for each belt

NBLTPH (5) Number of belts per harness (Card F.8.a)

19
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COMMON LIILT

- SGTEST (3,4,30) Integrator convergence test input numbers

(Cards B.6)

XTEST (3,120) Integrator convergence test numbers setup

by PDAUX for DINT

SFAT (120) Segment identification of integrator variable

BFT (120) Identification (ANG VEL, ANG ACC, LIN VEL

, or LIN ACC) of type of integrator variable

V COMMON IJBARTZl

MPL (30) Number of segments to contact each plane

(Card F.l.a)

4,'

IMBLT (8) Number of segments to contact each belt

(Card F.2.a)

MSEG (30) Number of segments to contact each segment

(Card F.3.a)

MAG (6) Number of segments to contact each airbag

MPL (3,5,30) Segment and ellipsoid identification numbers

for each plane-segment contact

ILT (3,5,8) Segment and ellipsoid identification numbers

for each belt-segment contact

20



MSBG (3.5,30) Segment and ellipsoid identification numbers

for each segment-segment contact

MBAG (3,10,6) Segment and ellipsoid identification numbers

Vi for each airbag-segment contact (Cards 1.4)

NTPL (5,30) Index to NTAB array for each plane-segment

contact

NTBLT (5,8) Index to NTAB array for each belt-segment

contact

NTSEG (5,30) Index to NTAB array for each segment-segment

contact

0

COMMON I RSAV El

XSG (3,20,3) Points in locAl segment reference for first

three types of time history output

(Cards ..1-H.3)

DPMI (3,3,30) Direction cosine matrix of principal moment

of inertia to local geometric reference

coordinate system for each segment

LPMI (30) Indicator that local -eometric does not

correspond to principal moment of inertia

reference coordinate system for each segment

A (Cards B.2.il)

NSG (9) Number of segments for each type of time

history output (Max=20) (Cards H.1-H.9)

21
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MSG (20,9) The segment identification numbers for each

type of time history output (Cards H.1-t.9)

MOG Number of bodies for body property time

history output (Max-5) (Cards H.10)

MCGIN (24,5) Body characteristics for body property time

history output (Cards H.10)

KREF (20,9) The reference segment numbers for each time

history output (Cards H.1-H.9)

COMMoN ISGMNTS/

D (3,3,30) Segment direction cosine matrix

WMEG (3,30) Segment angular velocity in local reference

WMEGD (3,30) Segment angular acceleration in local

reference

U1 (3,30) Total external forces on each segment

'p U2 (3,30) Total external torques on each segment

SEGLP (3,30)eSegment c-g. linear position in inertial

,A4% reference

* SEGLV (3,30) Segment c.g. linear velocity in inertial

reference

22



S8GLA (3,30) Segment c.g. linear acceleration in inertial

reference

NSYM (30) Indicators that control the symmetry options

for body segments (Cards D.7)

I'

COMMON /TABLES/

M TI Dimension (50) of NTI array

MXNTB Number of elements in the NTAB array

MXTBI Number of elements in TAB array used

0 to define functions

MXTB2 Total number of elements in TAB array

NTI (50) Index pointers to the TAB array for data

defining function no. I.

NTAB (1250) Index pointers to TAB array for each

function used for allowed contacts

TAB (4500) Subdivided into arrays containing function

definitions and update information for each
0 allowed contact

COMMON /TEIMPVI/

CREST Coefficient of restitution for current impulse

. TTI (3) Value of U1 array for impulse

23
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R

R21 (3) Value of RK1 for current constraint or impulse

R21 (3) Value of R12 for current constraint or impulse

JSTOP (4,2,30) Indicators to signify joint is in joint stop

COMMON /TEHPVS/

Variables is this labeled comon block are temporary for each subroutine

that refers to it.

COMMON /TITLES/

DATE (3) Date of computer run in 12 alphanumeric

, characters (Card A.l.a)

COMENT (40) 160 character description of the run

(Cards A.l.b- A.1.c)

VPSTTL (20) 80 character description of the crash

vehicle deceleration (Card C.1)

isDYTTL (5) 20 character description of the crash

victim (Card B.1)

BLTTTL (5,8) 20 character description of each belt

(Cards D.3)

PLTTL (5,30) 20 character description of each plane

(Cards D.2)

0
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BAGTTL (5,6) 20 character description of each airbag

(Cards D.4)

SE (30) 4 character segment nomenclature (Cards B.2)

JOINT (30) 4 character joint nomenclature (Cards B.3)

CGS (30) 1 character plot symbol of the segment C.G.

(Cards B.2)

JS (30) 1 character plot symbol of the joint location

(Cards B.3)

COH /vPOsTNl
ZI0LT (3) Printer plot coordinates of the vehicle

reference origin (Card G.1.a)

SPLT (3) Scale factors for the printer plot axes

(Card G.l.b)

AXV (3,6) Unit vector of deceleration impulse

direction

VATAB (6,501,6) Tables of computed or supplied (Cards C.3

or C.4) values of linear (1-3) and angular

accelerations (4-6) of vehicle motion

VTO (6) Beginning time point he deceleration table

input (Card C.2)

VDT (6) Fixed time interval for deceleration table

input (Card C.2)
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TIMEV (6) Time duration of the deceleration impulse

(Card C.2)

ONEGAV (6) Frequency of the half-sine wave deceleration

type (Card C.2)

MVTAB (6) Number of points in deceleration table.

Sign determines type (Card C.2)

INDXV (6) Segment identification number for each

specified motion definition (MSEG on Card

C.2.a or NVEU)

COMN0N IWINDFR/

WTIME (30) Initial time that segment penetrates wind

QFU (3,5) Unit vector for force application

QFV (3,5) Vector for torque application

WF (3,30) Wind force vectors applied to segments (local)

IWIND (30) Indicator that wind has been penetrated

MWSEG (7,30) Identification numbers for the application

of wind forces on each segment (Cards F.7)

NFVSEG (6) Segment identification number for each force

function (Cards D.9)
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NFVNT (5) Function identification number for each force

function (Cards D.9)

MOWSEG (30,30) Contact ellipsoid numbers and segment

identification nubers of blocking segments

(Cards F.7)
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3.0 CROSS REFERENCE CHARTS

The first two cross reference charts list the COMM blocks used by each

subroutine. The remaining ten charts list the subroutines called by

each subroutine.
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4.0 LIST OF 130 SUBROUTINES

THAT COMPRISE THE ATB-IV MODEL COMPUTER PROGRAM

The first subroutine is a list of the common blocks used by the program,

the second is the main program followed by all of the remaining

subroutines in alphabetical order. Each subroutine name is appended

with its revision number followed by the date of the latest change to

the subroutine. This same data and revision number appears on the

second line of each subroutine in Section 5.
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-0 wWwW WW~~vlmw- Nvbwl m m

SUBPROGRAM SUBPROGRAM
& REV. NO. DATE & REV. NO. DATE

BDATA IV 07/23/88 MAIN IV 07/23/86
ADJUST IV 07/23/86 AIRBAG IV 07/24/86
AIRBGG 111.5 10/17/85 AIRBG1 IV 07/24/86
AIRBG3 IV 07/23/86 BELTG IV 07/23/88
BELTRT IV 07/23/86 EGG IV 07/23/86
BINPUT IV 07/24/86 BLKDTA IV 07/23/86
CFACTT 3 05/31/73 CHAIN IV 07/24/86
CINPUT 111.2 08/08/84 CMPUTE 111.2 08/08/84
CONTCT 111.2 08/08/84 CROSS 3 05/31/73
DAUX IV 07/24/86 DAUX11 IV 07/24/86

ADAUX12 IV 07/24/86 DAUX22 IV 07/24/86
DAUX31 IV 07/24/86 DAUX32 IV 07/24/86
DAUX33 IV 07/24/86 DAUX44 IV 07/24/86
DAUX55 IV 07/24/86 DHHPIN IV 07/24/86

*DINT IV 07/23/86 DOTT31 17 12/20/76
DOTT33 17 01/03/77 DOT31 17 01/03/77
D0T33 17 01/03/77 DRCIJK 18 02/24/78
DRCQUA 111.5 07/31/85 DRCYPR IV 07/23/86
DRIFT IV 07/24/86 DSETD IV 07/23/86
DSETQ IV 07/23/86 DSMSOL 3 07/08/74
DZP IV 07/23/86 EDEPTH IV 07/23/86
EFUNCT 20 04/29/80 EJOINT IV 07/24/86
ELONG 1 10/05/72 ELTIME 111.2 08/08/84
EQUILB IV 02/01/88 EULRAD IV 07/23/86
EVALFD IV 07/23/86 FDINIT 111.2 08/08/84
FINPUT IV 02/01/88 FLXSEG IV 07/23/86
FNTERP IV 04/10/87 FRCDFL 111.2 08/08/84
FSMSOL 111.2 08/08/84 GLOBAL IV 07/24/86
HBELT IV 02/01/88 HBPLAY 111.5 10/17/85
HEDING IV 02/01/88 HERRON IV 07/23/86
HICCSI IV 10/08/87 HINPUT IV 07/23/86
HPTURB IV 07/23/86 HSETC 111.2 08/08/84

*HYABF IV 02/07/87 HYBND IV 02/07/87
HYBOX IV 02/07/87 HYDAD IV 02/07/87
HYEST IV 02/07/87 HYFCN IV 02/07/87
HYLIM IV 12/11/87 HYLFR IV 02/07/87
HYL.PX IV 02/07/87 HYNTR IV 02/07/87
HYPEN IV 02/07/87 HYREA IV 12/11/87

*HYSOL IV 02/01/88 HYVAL IV 12/11/87
HYVBX IV 02/07/87 HYVFN IV 12/11/87
IMPLS2 IV 07/24/86 IPULS IV 07/24/86
INITIAL IV 07/24/86 INTERS IV 02/23/86
KINPUT IV 07/23/86 LINAXS 18 02/28/78
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SUBPROGRAM SUBPROGRAM
& REV NO. DATE & REV NO. DATE

LOGAXS 19 09/18/79 LTIME 111.2 08/08/84
MAT31 17 01/03/77 MAT33 17 01/03/77
ORTHO 3 05/31/73 OUTPUT IV 02/01/88

* PANEL 111.2 08/08/84 PDAUX IV 07/24/86
PLEDG IV 02/07/87 PLELP IV 02/07/87
PLREA IV 12/11/87 PLSEGF 111.5 09/03/85
PLTXYZ 111.5 05/30/85 POSTPR IV 02/01/88
PRINT IV 07/24/86 PRIPLT IV 07/24/86
QSET 111.3 10/01/84 QUAT IV 07/23/86
RCRT 3 07/19/73 ROT IV 07/23/86
ROTATE IV 02/20/87 RSTART IV 07/24/86
SEARCH IV 07/24/86 SEGSEG IV 02/07/87
SETUP1 IV 07/24/86 SETUP2 IV 07/24/86

A SINPUT IV 02/20/87 SLPLOT 111.2 08/08/84
SOLVA 111.2 08/08/84 SOLVR 111.2 08/08/84
SPDAMP IV 07/24/86 SPLINE 19 05/14/79
SPRNGF IV 07/23/86 TRIGFS 19 08/05/78

* UNITI IV 02/20/87 UPDATE IV 07/24/86
UPDFDC 111.2 08/08/84 VEHPOS IV 07/23/86
VINPUT IV 07/24/86 VISCOS 19 10/23/78
VISPR IV 02/01/88 WINDY IV 07/23/86
XDY IV 07/23/86 YPRDEG IV 11/26/86
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5.0 FORTRAN SOURCE CODE OF

TH& kIT-IV.0 PROGRAM

Each of the 130 ATB-IV subroutines are listed in this section. The

second line of each subroutine contains the subroutine revision number

and the date of the latest change to the subroutine. Columns 72-80 of

each line contain the subroutine name unless the line is a new or

changed line from the listing in Ref. 4. In these cases the name of the

latest change is in columns 72-80. The first subroutine is the

BLOCKDATA containing the COMMON blocks used by the program. The second

routine is the MAIN program which controls the flow of the program. The

remaining subroutines are listed alphabetically.
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BLOCK DATA DECKA
C REV IV 07/23/86TWOPI

A'IMPLICIT REALI8 (A-H,O-Z) DECKA
COMMON/CONTRL/ TIME,NSEG,NJNT,IPL,NBLT,IBAG,IVEH.NGRND, DECKA

NSNQ,NSD,)iFLXINRSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMO/CISNTS/ PI.RkDIAI,G,THIRD,EPS(24), DECKA

UNITL,UNITM,UNITTGRAVTY(3) ,TWOPI TWOPI
COMMON/JBARTZ/ MEPL( 30),MIBLT( 8),MISEG( 30),NNBAQ( 8), DECKA

MPL(3,5,3O),MBLT(3,5,8),MSEG(3,5,30),MWBAa(3,10,6), DECKA
ITPL( 5,30),N?BLT( 5,8),NTSEG( 5,30) DECKA

COMMDN/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), DECKA
* BLTTTL(5,8),PLTTL(5,30) ,BAGTTL(516) ,SEG(30), DECKA
* JOINIT(30) ,CGS(30) ,JS(30) DECKA

REAL DATE, CONENT ,VPSTTL IBDYTTLI BLTTTL ,PLTTL ,BAGTTL ,SEG, JOINT DECKA
LOGICAL*l CGS,JS DECKA

V COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), ICFORC
* PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSFISSFIBGSF DECKA

COMODN/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII
* NSG(9) ,MSG(20,9) ,MCGMCGIN(24,5) ,KREF(20,9) TTHJCREF

*COMMOICDINT/ UU(4),GH(3.4), DECKA
*E(3,240),FF(5,240),GG(5,240).Y(5,240),U(5,240), DECKA
*HHPRINT,TSAVE,TPEINT,TSTART,ICNT,IDBL,IFLAG DECKA

COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)DECKA
COMMON/HRIESS/ BAR(15,100),BB(100) ,BBDOT( 100) ,PLOSS(2,100), DECKA

XLONG(20) ,HTIME(2),IBAR(5,100) ,NL(2,100), DECKA
EPTSPB(20) ,IPTPLY(20) ,NTHRNS (20) ,NBLTPB(5) DECKA

C NOTE: FF REPLACES F. D3ECKA
LOGICAL*1 FREE SLIP
COMMON/TEMPVS/ JTMPVS(24000) ,FREE(30) SLIP
COMMON/SGwUITSI D(3,3,30),WMEG(3,30),WMGD(3,30),UL(3,30),U2(3,30),DECKA

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DECKA
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,IA(3,60),HB(3,60), SLIP

ftRPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DECKA
ft JNT(30) ,IPIN(30) .15110(30) ,IGLOB(30) ,JOINTF(30) DECKA

COMMON/CNTSRF/ PL(24,30) ,BELT(20,B) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/TABLES/MXNTI ,MXNTB,MXTBI,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)BUTLER2
COMMON/VPOSTN/ ZPLT(3) ,SPLT(3),AXV(3,6),VATAB(6,501,6), VEHICL

0 ft VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,MAB(6) ,INDXV(6) DECKA
COMMON/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,80),DECKA

ftF(3,30),TQ(3,30),WJ(30),Al1(3,3,30) SLIP
COMMDN/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30). JDRIFT

ftFE(3,30),TQE(3,30),CONST(5,30) JDRIFT
itCOMMON/FLXBLE/ HF{4,12,8) ,B42(3,3,24),V4(3,8),NFLEX(3,S) DECKA
-- COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DECKA

ft HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DECXA
ftRQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DECKA
ft A12),KQ212,KTYPE(12) DECKA

COMMON/TEMPVI/ CREST.TTI (3) ,RII(3) ,R2I(3) ,JSTOP(4,2,30) DECKA
COM[MON/INTEST/ SGTEST(3,4,30),XTEST(3.120) ,SEGT(120),REGT(120) DECKA.
REAL SEOT DECKA
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COMMON/COMAIN/ VAR(240) ,DE(240) ,DT,HOHMAX,HMIN,RSTIMK, DECKA
*ISTEP,NSTEPS.IDIIIT,NEQ,IRSINIIUOUT DECKA

CONMN/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), DECKA
*AB(3,5),B(9,4,5),ZR(3,4,5),BFB(3,4,5),Dn(9.4.5). DECKA
* VBAGG(5) .VSCS(5) ,SPRK(5) ,CJC(5) ,CMASS(5) ,CYMII(5), DICKA
* CYNOUT(5) ,BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5). DECKA
* PCYV(5) ,PCYMII(5),PVBAG(5),TVI(3.4,5),TV2(3,1O,5), DECKA
* SWITCH(5) .PYMOUT(5) ,SCALE(5) ,PREVT,IFIJLL(8) DICKA

CONMON/CYDATA/ CYTD(5) ,CYPA(5) ,CYSP(5) ,CYTO(5) ,CYVO(5) ,CYCD(5), DICKA
* CYK(5),CYR(5) ,CYAT(5),CYPV(5),CYCDO(5),CYAO(5), DECKA
* CYPO(5),CYSS(5) ,CYLO(5),CYC(5),CYRHOO(5),CYVKAX(5),DECK.
* CYORFC(5) ,CYRHO(5) ,CYT(5) ,CYP(5) ,CYV(5) DECKA

COAN/WINDFE/ WTIME(30) ,QFU(3,5) ,QFV(3,5),WF(3.30),IWIID(30), WINDOP
* MWSEG(7,30) ,NFVSEG(8) ,IFVNT(5) ,MOWSEG(30.30) WIEDOP

END DECKA
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C MAINA
C AAMRL ARTICULATED TOTAL BODY (ATBIV) MODEL COMPUTER PROGRAM ATBIV
C DEVELOPED BY CALSPAN CORP. AND J&J TECHNOLOGIES INC. BUTLER1
C REV IV 07/23/BOTWOPI
C MAIN PROGRAM MAINA
C MAlINA
C PERFORMS CARD INPUT, PROGRAM INITIALIZATION, MAINA
C CONTROL OF INTEGRATION LOOP AND OPTIONAL OUTPUT. MAINA
C MAl NA

IMPLICIT REALft8(A-A,O-Z) MAINA
COMMON/CONTEL/ TIME, NSEG,NJNT,NPL .NBLT ,NBAG,NVEH FIGEND, MAINA

ft NS,IQ,NSD,NFLX,NIIMNSS,NWIIDF,NJNTF,NPRT(38) ,NPG PAGE
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), MAINA

ftBLTTTL(5.8),PLTTL(5,30),BAGTTL(5,8) ,SEG(30), MAINA
* JOINT(3O),CGS(30) ,JS(30) MAINA

REAL DATE ICOMENTI VPSTTL ,BDYTTL ,BLTTTL ,PLTTL ,BAGTTL ,SEG, JOINT MAINA
LOGICAL*1 CGS,JS MAINA
COMMON/CNSNTS/ PI,RADIANG,THIRD,EPS(24), MAINA

ftUNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
*COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,RMAXHMIN,RSTIME, MAINA

ftISTEP,NSTEPS,NDINT,NEQ,IRSINIRSOUT MAINA
-~LOGICAL NPRT1 .NPRT2.NPRT3 MAINA

CALL ELTIME(1, 1) MAINA
C PECONV
C MAKE THE OUTPUT FILES PRINTER CONTROL FILES FOR THE P&E PECONV
C PECONV

CALL CARCON(6,1) PECONV
CALL CARCON(2,1) PECONV

C MAINA
C WRITE PROLOGUE ON PRIMARY OUTPUT UNIT. MAINA
C MAINA

NPG=2 PAGE

11 FORMAT(1H1,30X,'AAMRL ARTICULATED TOTAL BODY (ATB) MODEL' ,52X, ATBIV
ft'PAGE ill/I/ PAGE

*t 31X,'DEVELOPED BY CALSPAN CORP., P.O. BOX 400, BUFFALO NY 14225'/BUTLER1
*t 31X,'AND BY J&J TECHNOLOGIES INC., ORCHARD PARK, NY 14127' I EDGE

0 f 31X,'FOR THE AIR FORCE ARMSTRONG AEROSPACE MEDICAL RESEARCH '/VEHICL

* 31X,'LABORATORY, WRIGHT PATTERSON AIR FORCE BASE '/ATBIV

* 31X,'UNDER CONTRACTS F33615-75C-5002,-78C-0516 AND -80C-051171 //BUTLERI
*t 31X,'AND FOR THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION,'BUTLER1

K. */31X,'U.S. DEPARTMENT OF TRANSPORTATION, UNDER CONTRACTS' / BUTLER1
ft 31X,'FH-11-7592, HS-053-2-485, HS-6-01300 AND HS-6-01410.' // BUTLER1
* 31X,'PROGRAM DOCUMENTATION: NHTSA REPORT NOS. DOT-HS-801-507' IBUTLERI
*t 31X,'THROUGH 510 (FORMERLY CALSPAN REPORT NO. ZQ-5180-L-1).' / BUTLER1
*t 31X,'AVAILABLE FROM NTIS (ACCESSION NOS. PB-241692,3,4 AND 5),' /BUTLERI
*t 31X,'APPENDIXES A-J TO THE ABOVE (AVAILABLE FROM CALSPAN),' / BUTLER1
* f 31X,'AND REPORT N0S. AMRL-TR-75-14 (NIS NO. AD-AO14 816),/ ATBIV
*t 31X,'AFAMRL-TR-80-14 (NTIS No. AD-AO88 029), AND'/ ATBIV
* 31X.'AFAMRL-TR-83-073 (NTIS NO. AD-B079 180).1/m/
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*31X,'PROGRAM ATB-IV, EXECUTED ON THE ARL/BB CONCURRENT'/ ATBIV
*31X,'3250 COMPUTER, WRIGHT-PATTERSON AFB, OHIO'////) ATE IV

C MAINA
C INPUT CARDS A.1 AND A.2, TEST FOR RESTART. MAINA
C MAINA

CALL BLKDTA MAINA
READ(5,12) DATE,IRSIN,IRSOUTSRSTIME,COMENT MAINA

12 FORMAT(3A4,2I4,F8.O/20A4/20A4) MAINA
WRITE(6,13) DATE,IRSIN.IRSOUT,RSTIME,COMENT EMMNA

13 FORMAT(/////4X,3A4,' IRSIN=',I4,' IRSOUT=',I4,' ESTIME =',FS.4,KAINA
*61X.'CARDS A'//lX,20A4/1X,20A4//) MAINA

IF (IRSIN.NE.O) GO TO 18 MAI NA
C MAINA
C INPUT CARDS A.3,A.4 AND A.5. MAINA
C MAINA

READ(5,14) UNITL,UNITMUNITTGRAVTY.G MAINA
14 FORKM3A4,4F12.O) MAINA

IF (G.EQ.O.0) 0 DSQRT(GRAVTY(1)**2+GRAVTY(2)**2+GRAVTY(3)**2) MAINA
READ(5,15) NDINT,NSTEPS,DT,HO,HMAXHMIN,NPRT MAINA

*15 FORMAT(2I4,4F8.O/36I2) MAINA
WRITE(6,16) UNITL,UNITM,UNITT,GRAVTY,G, CHOIII

s~f INDINTNSTEPS.DT,HO.HMlAX,HMIN MAINA
16 FORMAT(5X,'UNITL =',A4,5X,'UNITM = '.A4,5X.'UNITT = ',A4, CHOIII

*5X,'GRAVITY VECTOR = (F.,''F.''F.4),XG='CHGIII
*Fg.4,//,5X,'NDINT =',14,5X,'NSTEPS =',15,5X,'DT =',F8.6, MAINA

*5X,'HO =',F8.6,5X,'HEAK =',FB.6,5X,'HMLM =',F8.8) dAIFA
AWRITE(6,17) (I,I=1,36),NPRT MAINA

17 FORMAT('O IPET ARRAY'/3X,36I3/3X,3613) MAINA
NPRT4 = NPRT(4) MAINA
IF(NPRT(26).GT.6) STOP 93 TOMDDI
IF (NPRT(4).LT.O) GO TO 50 MAN

C MAINA
C CALL INPUT ROUTINES MAI NA
C MAINA

CALBNU SN
CALL BINPUT MAI NA
CALL VINPUT MAINA

0CALL CINPUT MAINA
C MAINA
C PROGRAM INITIALIZATION KAINA
C MAI NA

*TIME =0.0 MAINA
CALL INITAL MAINA

0GO TO 19 MM NA
C MAI NA
C READ INPUT DATA FROM RESTART TAPE AND WRITE NEW TAPE. MAINA
C THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: EMAN
C 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE. MAINA
C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE. MAINA
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. MAINA



c 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART. MAINA
C 5. WRITE TIME POINT RECORD ONTO NEW RESTART TAPE. MAINA
C MAI NA

18 CALL RSTART(1,IRSIN) MuA
CALL RSTART(4.5) MAINA
NPRT4 =NPRT(4) MAINA

19 IF (IRSOUT.NE.O) CALL RSTART(2,IRSOUT) MAINA
C MAINA
C INTEGRATION LOOP - ADVANCE TIME BY EITHER INTEGRATING THROUGH MAINA
C SUBROUTINE DINT OR BY FETCHING TIME POINT RECORD FROM RESTART TAPEMAINA
C MAl NA

TIME 0.0 MAINA
ISTEP 0 HAl NA

20 IF (IRSIN.EQ.O) GO TO 23 MAl NA
*IF (TIME.GT.RSTIME+O.5*DT) GO TO 23 MAINA

IF (DABS(TIME-ESTIME).LT.o.5*DT) GO TO 21 MAINA
CALL RSTART(3,IRSIN) MAINA
GO TO 24 MAINA

21 CALL RSTART(4,5) MAINA
0IF (NPRT(4).LT.0) GO TO 50 MAINA

23 CALL DINT MAl NA
C MAINA
C OPTIONAL OUTPUT MAl NA
C 1. PRINTER PLOT ON OUTPUT UNIT 2 CONTROLLED BY NPRT(5) & (6). MAINA
C MAINA

24 CALL PRIPLT MAINA
C MAl NA
C 2. RESTART DATA ON UNIT IRSOUT CONTROLLED BY IRSOUT * 0. MAINA
C MAINA

IF (IRSOUT.NE.O) CALL RSTART(5,IRSOUT) MAINA
C MAINA
C 3. SUBROUTINE PRINT ON PRIMARY OUTPUT UNIT CONTROJLLED BE NPRT(3). MAINA
C MAINA

NPRT3 =(NPRT(3).EQ.1) MAINA
IF (NPRT(3).GT.1) NPRT3 = (MOD(ISTEP,NPRT(3)).EQ.0) MAINA
IF (NPRT3) CALL PRINT(OHMAIN3D) MAINA

*C MAINA
C 4. PROGRAM VIEW PLOT DATA ON UNIT 1 CONTROLLED BY NPRT(l). MAINA
C MAINA

IJPRT1 (NPRT(l).EQ.1) MAINA
IF (NPRT(l).GT.1) NPRT1 = (MOD(ISTEP,NPRT(l)).EQ.0) MAINA
IF (NPRTI) CALL UNITI(O) MAINA

*C MAINA
c 5. SUBROUTINE ELTIME ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(2).MAINA
C HAINA

NPRT2 =(NPRT(2).EQ.1) MAINA
IF (NPRT(2).GT.1) NPRT2 = (MDD(ISTEP,NPRT(2)).EQ.O) MAINA
IF (NPRT2) CALL ELTIME(NPG,1) PAGE

c C Al NA
C END OF INTEGRATION LOOP. MAINA
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C MAINA
ISTEP =ISTEP+1 MAINA
IF (ISTEP.LE.NSTEPS) GO TO 20 MAI NA

'vC MAINA
C 6. SUBROUTINE POSTPR ON PRIMARY OUTPUT UNIT CONTROLLED BY NPRT(4).MAINA

C MA I A
50 IF (NPBT4.GT.O) END FILE 8 MAINA

IF (NPRT(4).EQ.O .OR. NPRT(4).EQ.4) GO TO 80 MAINA
PRDT =1000.ONDT MAINA
CALL POSTPR (PRDT) MAINA

IF (NPRT2) CALL ELTIME(NPG,1) PAGE
C MAINA

*C 7. END OF RUN - CALL ELTIME IF NOT CALLED ABOVE. MAINA
C MAINA

60 IF (.NOT.NPRT2) CALL ELTIME(NPG,1) PAGE
STOP 1 Mu NA
END MAINA
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SUBROUTINE ADJUST (M.D1) ADJUST
C REV IV 07/23/86TWDPI

IMPLICIT REAL*8 (A-H,O-Z) ADJUST
COMMN/CISUTS/ PI,RADIAN,G,THIRD,EPS(24), ADJUST

UNITL,UNITM.UIITT,GRAVTY(3) ,TWOPI TWOPI
CONON/CDINT/ UU(4) ,GH(3,4), ADJUST

*E(3,240), F(5,240),010(5,240),Y(5,240) .U(5,240), ADJUST
*H,HPRINT,HS,TPRINTTSTARTICNT,IDBL,IFLAG ADJUST

COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,HMAX.HMII,RSTIMK, ADJUST
*ISTEPISTEPS,NDIIIT,EQ,IRSINIRSOUT ADJUST

SVIF (M.NE.1) 00 TO 12 ADJUST
C ADJUST
C M =1. ADJUST
C ADJUST

DO 11 I=1.NEQ ADJUST
W =VAR(I) - 00(1,I) ADJUST
Z = DER(I) - 00(2,I) ADJUST
ZZ =Z -GG(5,I)*W - 00(3,I)*UU(3) - 0(4,I)*UU(4) ADJUST
(30(3,I) = 0(3,1) + ZZ*UU(l) ADJUST

*00(4,1) = 0(4,1) + ZZ*UU(2) ADJUST
Y(1,I) =VAR(I) ADJUST

11 Y(2,I) =DER(I) ADJUST
GO TO 99 ADJUST

12 IF (M.EQ.3) GO TO 23 ADJUST
C ADJUST
C M 2,4,5: ADJUST
C ADJUST

HI EPS(1/H ADJUST
N12 =NEQ/2 ADJUST
DO 20 I=1,NEQ,3 ADJUST
ZA 0.0 ADJUST
IF (I.LE.N2) GO TO 20 ADJUST
IF (M.EQ.4) GO TO 16 ADJUST
VARX = VAR(I )- Y(1,I )ADJUST

VARY = VAR(I+l) -Y(1,I+1) ADJUST
VARZ = VAR(1+2) - Y(I.I+2) ADJUST
DERX =DER(I ) - Y(2,I ) ADJUST

*DERY = DER(1+1) - Y(2,I+l) ADJUST
~ .DERZ = DER(I.2) - Y(2,I+2) ADJUST

G0 TO 17 ADJUST
16 VARX = VAR(I ) - U(1,I )ADJUST

VARY = VAR(I+1) - U(1,I41) ADJUST
VARZ = VAR(I+2) - U(1,I+2) ADJUST

*DERX =DER(I ) - U(2,1 ADJUST
DERY =DER(I+1) - U(2,I+l) ADJUST
DERZ =DER(I.2) - U(2,I.2) ADJUST

17 U(3,I) =U(3,I) + VARX*DERX + VARY*DERY + VARZ*DERZ ADJUST
U(4,I) = U(4,I) + VARX**2 + VARY**2 + VARtZ**2 ADJUST
IF (U(4,I).EQ.O.O) GO TO 18 FIXADJ

ZA HI FIXADJ
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IF (U(3,I).LT.H1I.U(4,I)) ZA =U(3,I)/U(4,I) FIXADJ
18 00(5,I+2) = ZA FIXADJ

00(5,1+1) = ZA ADJUST
20 00(5,1 ) z ZA ADJUST

-'00 TO (99,21,99,23.25),M ADJUST
C ADJUST
C M 2: ADJUST
C ADJUST

21 DO 22 I=1,NEQ ADJUST
ZA 00(5,1) ADJUST
Yl Y(4,I) - ZA*Y(3,I) ADJUST
Y2 00(2,1) - ZA*00(I,I) ADJUST
Y3 =DER(I - ZA*VAR(I) ADJUST
00(3,1) = -Y1#GH(I,1) + Y2*GH(2,l) + Y3*GH(3,I) ADJUST
G0(4,1) z Y1*GH(l,2) - Y2.'OH(2.2) + Y3'GH(3,2) ADJUST
YOMI = 0.5*(Y(I.I)+VAR(I)) ADJUST

22 Y(2,I) = 0.5*(Y(2,I).DER(I)) ADJUST
GO TO 9g ADJUST

C ADJUST
C M 3,4: ADJUST
c ADJUST

CC?23 DO 24 I=1,NEQ ADJUST
ZA 00(5,1) ADJUST
Ti = 0(2,1) - ZA0(l,I) ADJUST
Y2 =Y(2,I) - ZA*Y(I1I) ADJUST
Y3 =DER(I - ZA*VAR(I) ADJUST
GG(3,1) = -Y1*GH(1,3) + Y2*GH(2,3) - Y3'0li(3,3) ADJUST
00(4,1) = Yl*OH(1,4) - Y2*GH(2,4) + Y300H(3.4) ADJUST
U(1,I) - VAR(I ADJUST

24 U(2,I) = DER(I ADJUST
(10 TO99 ADJUST

C ADJUST
C M 5: ADJUST
C ADJUST

25 DO 26 I=1,NEQ ADJUST
ZA G 0(5,1) ADJUST
TI = 0(2,1) - ZA*0G(1,I) ADJUST

*Y2 =DER(I - ZA*VAR(I) ADJUST
Y3 =U(2,I) - ZA*U(1,I) ADJUST
00(3,1) = -Yl*GH(1,3) + Y2*0H(2,3) - Y3'GH(3,3) ADJUST
00(4,1) - Yl*0H(1,4) -Y2*GH(2,4) + Y3*GH(3,4) ADJUST
T(1,I) = VARMI ADJUST

26 Y(2,I) = DERMI ADJUST
*99 RETURN ADJUST

END ADJUST
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SUBROUTINE AIRBAG AIRBAG
C REV IV 07/24/86SLIP
C AIRBAG ROUTINE CALLED BY SUBROUTINE CONTCT TO DETERMINE THE INTER-AIRBAG
C ACTION OF THE BAG WITH REACTION PANELS AND BODY SEGMENTS BY USE OFAIRBAG
C SUBROUTINE BGG. THE DIFFERENTIAL PRESSURE.FORCE AND TORQUE ON THE AIRBAG
C BAG IS EVALUATED AND THE RESULTING FORCE AND TORQUE ON THE BODY AIRBAG
C SEGMENTS ARE ADDED TO THE Ul AND U2 ARRAYS. AIRBAG
C AIRBAG

IMPLICIT REAL*8 (A-H,O-Z) AIRBAG
COMMON/CONTRL/ TIME ,NSEG ,IJNT ,NPL. HILT ,IBAG.NVEH ,NGRND, AIRBAG

u NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTFNPRT(36) ,NPG PAGE
aCOMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),Ul(3,30),U2(3,30),AIRBAG

SEGILP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,ISYM(30) AIRBAG
COMMON/DESCRP/ PHI(3.30) .5(30) ,RW(30) ,SR(4,60) .RA(3,60) ,HB(3,60), SLIP

*RPHI(3,30),HT(3,3,80),SPRING(5,90),VISC(7,90), AIRBAG
JNT(30),IPIN(30),ISING(30),IOLOB(30),JOINTF(30) AIRBAG

COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MiIBAG( 6), AIRBAG
*MPL(3,5,30),MBLT(3,5,8),NEG(35,30),BAG(3,lO,6), AIRBAG,
* NTPL( 5,30),NTBLT( 5.8) ,NTSEG( 5.30) AIRBAG

* COMMON/FORCES/PSF(7,70) ,BSF(4,20) .SSF(10,40) ,BAGSF(3,20), ICFORC
* PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSFNSSF,NBGSF AIRBAG

COMMON/CNTSRF/ PL(24,30) ,BELT(20.8) .TPTS(6,8) ,BD(24,40) EDGE
*COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), AIRBAG

* UNITL,UNITM,UNITT.GRAVTY(3) .TWOPI TWOPI
COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3.5), AIRBAG

*AB(3,5),B(9,4,5),ZR(3.4.5),BPB(3,4,5).DRR(9,4,5), AIRBAG
* VEAGO(5) ,VSCS(5) ,SPRK(5) ,CX(5) ,CM&SS(5) ,CYMIN(5) * AIRBAG

CYMOUT(5) .BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5), AIRBAG
PCYV(5) .PCYMIN(5),PVBAG(5).TVl(3,4,5),TV2(3,l0,5), AIRBAG
SWITCH(5) .PYMOUT(5) ,SCALE(5) .PREVTIFULL(6) AIRBAG

COMMON/CYDATA/ CYTD(5) ICYPA(5) ,CYSP(5) ,CYTO(5) ,CYVO(5) ,CYCD(5), AIRBAG
* CYX(5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(5), AIRBAG
* CYPO(5) ,CYSS(5) ,CYLO(5) ,CYC(5),CYRHOO(5),CYVMAX(5),AIRBAG
* CYORFC(5) ,CYRHO(5) ,CYT(5) .CYP(5) ,CYV(5) AIRBAG

COMMON/TEMPVS/ TMP(9) ,TMP1 (3) ,TORQ(3) ,FORCE(3,5) ,TORA(3,5), AIRBAG
ft TQB(3I10),FRB(3,I0) ,VOL(I0).DELF(3),VOLPC4,5),FRA(4,5)AIRBAG

C NOTE: THIS COMMON/TEMPVS/ IS SHARED BY AIRBAG AND AIRBOG. AIRBAG,
*CALL ELTIME(1,24) AIRBAG

DELT TIME-PREY? AI RBAG
NBGSF 0 AIRBAG
DO 70 J=1,NBAG AIRBAG
IF (MNBAG(J).EQ.O) GO TO 70 AIRBAG,
IF (IFULL(J).LE.O) GO TO 69 AIRBAG
CALL AIRBGG(J) AIRBAG

C AIRBAG
C COMPUTE CHOUT: MASS FLOW OUT OF BAG AIRBAG
C BAUPV: UNDISTORTED BAG VOLUME AIRBAG

C AIRBAG
IF (PD(J).GT.CYPV(J)) CYMOUT(J) = PYMOUT(J) AIRBAG

0 ft+ DELT*CYORFC(J)*DSQRT(PD(J)) AIRBAG
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BAGPV(J) - CYPA(J)I((CYMIN(J)-CYMOUT(J))OSWITCH(J))"*CYX(J) AIRBAG

c AIRBAG

C BAG IS FULLY INFLATED, COMPUTE DIFFERENTIAL PRESSURE AIRBAG

C AIRBAG

PD(J) = BAGPV(J)/(VBAG(J)-VOLBP(J))**CYX(J) - CYPA(J AIRBAG

JB = VEH AIRBAG

XP =NPANEL(J) AIRBAG

KEAG = MNBGJ$' AIRBAG

c AIRBAG

C OPTIONAL DIAGNOSTIC OUTPUT AIRBAG

C AIRBAG

IF (NPRT(21).NE.0) WRITE(6,41) AIRBAG

*((FRB(I,K),I=1,3),(TQB(I,X).I=I,3),XK1,XDAG),(FORCE(IJ),I=1,
3 ),AIRBAG

* (TORA(I,J),I=1,3),TORQ,((FRA(I,K),I-1.3).VOLP(X,J),Kul,XP)u AIRBAG

* (VOL(K) ,K=1,XBAG) ,VOLBP(J) ,CYMOUT(J) ,DAGPV(J),PD(J) AIRBAG

41 FORMAT ('OAIRBAG CONTCT"/(1X,9G14.6)) AIRBAG

IF (PD(J).LT.O.0) PD(J) z 0.0 AIRBAG

IF (PD(J).EQ.O.0) GO TO 46 AIRBAG

C AIRBAG

C SET UP BAGSF ARRAY FOR OUTPUT ROUTINE AIRBAG

C AIRBAG

XBGSF = NBGSF45 AIRBAG

DO 42 K=1,KP AIRBAG

XBGSF = KBGSF+l AIRBAG

DO 42 1=1,3 AIRBAG

42 BAGSF(I,KBGSF) = PD(J)*FRA(I.K) AIRBAG

DO 45 I=1,XBAG AIRBAG

KBGSF =KBGSF+l AIRBAG

IF (VOL(I).EQ.O.O) GO TO 45 AIRBAG

M MBAG(2,I.J) AIRBAG

C AIRBAG

C FINAL COMPUTATIONS OF FORCE AND TORQUE ON AIRBAG AIRBAG

C AIRBAG

DO 44 X=1,3 AIRBAG

FRB(X,I) = PD(J)*FRB(X.I) AIRBAG

BAGSF(K,KBGSF) = FRB(X,I) AIRBAG

Ul(X,M) = Ul(X,M) - FRB(K.I) AIRBAG

44 U2(XN = U2(K,M) + PD(J)*TQB(K,I) AIRBAG

45 CONTINUE AIRBAG

46 DO 47 X=1,3 AIRBAG

FORCE(X,J) =PD(J)*FORCE(K.J) AIRBAG

47 TORA (1(J) =PD(J)*TORA (K,J) AIRBAG

IF (VOLP(1,J).NE.0.O) GO TO 55 AIRBAG

C AIRBAG

C AIRBAG IS NOT INTERSECTING PRIMARY REACTION PANEL. AIRBAG

C COMPUTE ARTIFICIAL FORCE AND TORQUE WITH A LINEAR SPRING FUNCTION AIRBAG

C IN AN ATTEMPT TO TIE *X SEMIAXIS INDPOINT OF AIRBAG TO DEPLOYMENT AIRBAG

C POINT ON REACTION PANEL. AIRBAG

C AIRBAG

DO 51 K=1.3 AIRBAG
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51 TMP(K) x BFB(K,1,j) + ZDEP(K.J) AIRBAG
CALL DOT31 (D(1.1,NVEH).TMP,TMP1) AIRBAG
DO 52 1=1,3 AIRBAG
DELF(K) =TMP1(K + SEGLP(K.IVEH) - SEGLP(K,JB) AIRBAG

52 TIMM() =BD(K43,JB) AIRBAG
TIP1 TVP(1) + BD(1,JB) AIRBAG
CALL DOT31 (D(1,1,JB),TNP,TMPI) AIRBAG
DO 53 K=1.3 AIRBAG
DELF(K) =SPRK(J)*(DELF(K)-TMPl(K)) AIRBAG
BAGSF(K,NBGSF+5) = DELF(K) AIRBAG

53 FORCE(K,J) = FORCE(K,J) + DELF(K) AIRBAG
CALL MAT31 (D(1,1,JB).DELF,TWP1) AIRBAG
CALL CROSS (TMP,TNP1,DELF) AIRBAG
DO 54 K=1,3 AIRBAG

54 TORA(K.J) = TORA(K,J) + DELF(1) AIRBAG
55 XDD = CYNMVJ - CYMOUT(J) + W(JB) AIRBAG

FMASS = CMASS(J)*XDD/G AIRBAG
TEARS = CM&SS(J)*(XDD*W(JB)*2.O/3.0)/G AIRBAG
DO 56 I=1,3 AIRBAG

56 TWP(I) = WINEG(I,JB)*PHI(I,JB) AIRBAG
CALL CROSS (WMEG(1,JB),TEP,TMP1) AIRBAG
DO 57 I=1,3 AuIBA
SEGLA(I,JB) = FORCE(I,J)/FU&SS + GRAVTY(I) AIRBAG

57 WMEGD(I,JB) = (TORA(I,J)/TMASS-TNP1(I))*RPHI(I,JB) AIRBAG
69 NBGSF = NBGS? + 5 + IPAVEL(J + MNBAG(J AIRBAG
70 CONTINUE AIRBAG

CALL ELTIME(2,24) AIRBAG
RETURN AIRBAG
END AIRBAG
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SUBROUTINE AIRBGG(J) AIRBG
C REV 111.5 10/17/85EDGE
C CALLED BY SUBROUTINES AIRBAG AND AIRBG3 TO COMPUTE VOLUMES OF AIRBGG
C INTERSECTION BETWEEN AIRBAGS AND PANELS AND SEGMENTS. AIRBOG
C AIRBOG

IMPLICIT REALft8 (A-H,O-Z) AIRBOG
COMMON/CONTRL/ TIME,NSEG,NJNT,IPLNBLT,NBAGI,NVEH,NGRND, AIRBOG

* NS,NQ,NSD,NFLX,NHRNSSIPNWINDF,NJNTF,NPRT(36) ,NPG PAGE
*COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WNEGD(3,30),U1(3,30),U2(3,30).AIRBGG

ft SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30),ISYM(30) AIRBGG
COMMON/JBABTZ/ MNPL( 30),MNBLT( 8),MISEG( 3te),MIBAG( 6), AIRBOG

* MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,10,8), AIRBG3
ftNTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) AIRBG

COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20). N CFORC
ft PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF AIRBG

COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/ABDATA/ ZDEP(3,5),DBR(3,3,5) ,DPVCTR(3,5),DEPLOY(3.5), AIRBG

ftAB(3,5).B(9,4,5),ZR(3,4.5),BFB(3,4,5),DRR(9,4,5), AIRBG
ft VBAGG(5) ,VSCS(5) ,SPRX(5) ,CK(5) ,CMASS(5) ,CYMIN(5), AIRBG

* ftCYMOUT(5),BAGPV(5),PD(5),VBAG(5),VOLBP(5), AIRBOG
ft PCYV(5) ,PCYMIN(5) ,PVBAG(5) ,TV1(3,4,5) ,TV2(3,10,5), AIRBOG
ft SWITCH(5) ,PYMOUT(5) ,SCh.LE(5) ,PREVT,IFULL(6) AIRBG

COMMON/CYDATA/ CYTD(5) ,CYPA(5) ,CYSP(5) ,CYTO(5) ,CYVO(5) ,CYCD(5), AIRBOG
ft CYK(5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(5), AIRBG
ft CYPO(5),CYSS(5) ,CYLO(5) ,CYC(5) ,CYRHOO(5) ,CYVMAX(5) ,AIRBGG
ft CYORFC(5) ,CYRHO(5) ,CYT(5) ,CYP(5) ,CYV(5) AIRBG

COMMON/TEMPVS/ TMP(9) ,TMP1(3) ,TORQ(3) ,FORCE(3,5) ,TORA(3,5), AIRBG
ft TQB(3,1O),FRB(3,1O),VOL(I0),DELF(3),VOLP(4,5),FRA(4,5)AIRBG

C NOTE: THIS COMMON/TEMPVS/ IS SHARED BY AIRBAG AND AIRBOG. AIRBOG
JB =NVEH + J AIRBOG
VOLBP(J) =0.0 AIRBG

C Al RBG
C COMPUTE THERMODYNAMIC PROPERTIES OF AIRBAG AIRBG
C CYRHO :DENSITY Al RG
C CYT :TEMPERATURE AIRBOG
C CYP :PRESSURE AIRBG
C CYMIN :MASS FLOW INTO BAG AIRBOG

* C VBCALC :CALCULATED VOLUME AIRBOG
C AIRBG

Q = 1.0 AIRG
Ql= 1.0 AIRBG
Q2 = 1.0 AIRBOG
IF (TIME.LE.CYTD(J)) GO TO 13 AIRBGG

*Q = 1.0 + CYC(J)ft(TIME-CYTD(J)) AIRBOG
CYKI= 2.0/(CYK(J)-l.0) AIRBOG
Qi 1.0/Q**fCYX1 AIRBOG
Q2 = 1.0/Q**f(CYK(J)tCYK1) AIRBOG

13 CYRHO(J) =CYRHOO(J)*Ql AIRBG
CYT(J) =CYTO(J)/Q**2 AIRBUG

0* CYP(J) =CYPO(J)ftQ2 AIRBG
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CYMIN(J) =CY'VO(J)*(CYRHOO(J)-CYRHO(J)) AIRBG
CYV(J) =CYVMAX(J)#(1.O-Q2) AIRBOO
IF (TIME.LT.CYTD(J)) (30 TO 31 AIRBG
IF (BD(1,JB).EQ.0.O) GO TO 31 AIRBOG
IF (TIME.LE.0) GO TO 31 AIRBOG
VOLB = 0.0 A11900

C AIRBOG
C COMPUTE AIRBAG ELLIPSOID MATRIX AND ZERO BAG FORCE AND TORQUE. AIRBG
C AIRBG

IF (IFULL(J).NE.0) GO TO 21 AIRBG
SAE = SCALE(J)*AB(1,J) AIRBG
DO 19 I=1.3 A11900

19 TMP(I) = DEPLOY(I,J) + SAB*DPVCTR(I,J) AIRBOG
CALL D0T31 (D(1,1,NVEH),TMP,SEGLP(1,JB)) AIRBG
DO 20 1=1,3 A11900

20 SEGLP(I,,JB) = SEOLP(IJB) + SEOLP(I,IVEH) AIRBOG
21 DO 23 1=1,3 A11900

FORCE(I,J) = 0.0 £11906
23 TORA (I,J) = 0.0 £11906

*C AIRBG
C COMPUTE FORCEJIORQUE AND VOLUME OF INTERSECTION AIRBOG
C OF AIRBAG WITH REACTION PANEL ELLIPSOIDS. AIRBOG
C AIRBG

KP = NPANEL(J) AIRBG
DO 28 K=1,KP A11900
CALL BGG( Al RG

BD(7,JB),SE0LP(1,JB),D(1,1,JB),BD(4,JB),SEGILV(1,JB),WMO(1,JB),AIRBGG
B(1,J,J),SEGLP(1,NVEH),D(1,1,NVEH),BFB(1,X,J),SEGLV(1,NVEH),AIRBGGI WMEG(1,NVEH) ,VSCS(J) ,IFULL(J),TV1(1,K,J), AIRBOG

* FRA(1,K) ,TORQ,TQB,VOLP(K,J)) AIRBG
VOLBP(J) = VOLBP(J) + VOLP(K,J) AIRBOG
DO 26 I=1.3 £11906
FORCE(I,J) = FORCE(I,J) + FRA(I,K) AIRBG

26 TORA (I,J) = TORA (I,J) + TORQ(I) AIRG
C AIRBOG
C COMPUTE FORCETORQUE AND VOLUME OF INTERSECTION AIRBG
C OF AIRBAG WITH CONTACTING SEGMENT ELLIPSOIDS. AIRB06

* A 1900
KEAG = MNBAG(J) AIRBOG
DO 30 I=1,KBAG AIRBG
M = MBAG(2,I,J) £11900

SMM = MBAG(3,I,J) AIRBOG
CALL BOO( £11900

* * BD(7,JB),SEGLP(1,JBLD(1,1,JB),BD(4,JB),SEGLV(1,JB),WMEG(1,JB),AIRB(G
*BD(7,MM),SEGLP(1,M),D(1,1,M),BD(4,Wi).SEGLV(1,M),WNlo(1,M), £11900

VSCS(J),IFULL(J),TV2(1,I.J),FRB(1,I),TORQ,TQB(1,I),VOL(I)) AIRBOG
IF (VOL(I).EQ.0.0) GO TO 30 AIRBG
VOLB = VOLB + VOL(I) AIRBG
DO 28 K=1,3 AIRBOG
FORCE(K,J) = FORCE(K.J) +FRB(K,I) AIRBOG
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28 TORA (X,J) = TORA (K,J) + TORQ(K) AIRBG
30 CONTINUE AIRBGG

VOLBP(J) = VOLBP(J) + VOLB Al RBOG
31 RETURN AIRBOG

END AIRBOG
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SUBROUTINE AIRB01 Al BBG
C ED REV IV 07/24/86SLIP
C RASAND PRINTS THE INPUT CARDS THAT DESCRIBE THE PHYSICAL AIB0
C DIMENSIONS AND GAS DYNAMICS OF THE AIRBAG RESTRAINTS AND AIRBG1
C PERFORMS INITIALIZATION REQUIRED BY THE AIRBAG ROUTINE. AIRB01
C AIRB01

IMPLICIT REAL*8 (A-H,O-Z) AIRBGJ
COMMON/CONTRL/ TIMENSEG,NJNT,NPL,NBLT,NBAG,NVEH,IGRND, AIRBGI

NS.NQ,NSD,NFLX.NHRNSS,NWINDF,NJNTF,NPRT(36) ,IPG PAGE
.4*COMMYONMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),AIRBG1

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) AIRB0l
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,80) .HA(3,6O),HB(3,60), SLIP

* PHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), AIRB01
* JNT(30) ,IPIN(30) .ISING(30) ,IGLOB(30) ,JOINTF(30) AIRBGl

COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20), NCFORC
PRJNT(7,30),NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF AIRB01

COMNON/TITLES/ DATE(3) ,COMWENT(40) ,VPSTTL(20) ,BDYTTL(5), AIRB01
* BLTTTL(5,B),PLTTL(5,30),BAGTTL(5,6) .SEG(30), AIRBG1

JOINT(30),CGS(30),JS(30) AIRE01
REAL DATECOMENT, VPSTTL ,BDYTTLI BLTTTL ,PLTTLBAGTTL, SEG .JOINT AIRB01
LOGICAL*l CGS,JS AIRBG1
COMMON/CNSNTS/ PI,RADIAN,G.THIRDEPS(24), AIRB01

* UNITL,UNITM,UNITTGRAVTY(3) ,TWOPI TWOPI
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) .TPTS(6,8) ,BD(24,40) EDGE
COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120) AIRBG1
REAL SEOT AIRBGI
COMMON/ABDATA/ ZDEP(3,5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5). AIRB01

*AB(3,5),B(9,4,5),ZR(3,4,5),BFB(34,5),DRR(9,4,5), AIRB01
VBAGG(5) ,VSCS(5) ,SPRX(5) ,CK(5) ,CMASS(5) ,CYM(IN(5), AIREGI
CYMOUT(5) ,BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5), AIRB01
PCYV(5),PUjYMIN(5),PVBAG(5),TV1(3,4,5),TV2(3,1o,5), AIRB01

* SWITCH(5) ,PYMOUT(5) ,SCALE(5) ,PREVT,IFULL(6) AIRBGl
p..COMMON/CYDATA/ CYTD(5) ,CYPA(5) ,CYSP(5) ,CYTO(5) ,CYVO(5) ,CYCD(5), AIRBG1

* CYK(5) ,CYR(5),CYAT(5),CYPV(5),CYCDO(5),CYAO(5), AIRBG1
CYPO(5) ,CYSSC5) ,CYLO(5) ,CYC(5) ,CYRHOO(5) ,CYVMAX(5) ,AIRBGI
CYORFC(5),CYRHO(5),CYT(5),CYP(5),CYV(5) AIRBGl

*COMdMON/TEMPVS/ TMP(9),TMP1(3) AIRBG1
DIMENSION YB(3),YP(3),IDYPR(3) AIRBGI
REAL BAG(6) Al RBG 1
DATA BAG/4HBAG , 4HBAG2, 4HBAG3 ,4HBAG4 , 41BAG5,4HBAG /AIRBGI
DATA IDYPE/3,2,1/ AIRB01
DATA MAXNPL/4/ ,MAXSEG/30/ CR0111

*C AIRBG1
C MAKE ROOM FOR BAG DATA IN SEGMENT ARRAYS BETWEEN VEH AND GEND. AIRBGI
C A REG 1

MSEG z0 CHGI II
IF (NVEH.GT.NSEG) MSEG =NVEH - NSEG CHGIII
L =NSEG +NBAG +MSEG + ICGI
K N SEG + MSEG + 1 CHGIII
W(L) W(K) AIRB~l
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RW(L) =RW(K) AIRB01
SEG(L) =SEG(K) AIRBG1
ISING(L) = ISING(K) AIRB01
IF (L-1.GT.NJIT) JNT (L-1) =0 AIRBG1
IF (L-1.GT.NJNT) IPIN(L-1) = 0 AIRB01
DO 19 I=1,3 AIBG
SEGLP(I,L) = SEGLP(I,K) AIRBG1
SEGLV(I,L) = SEGLV(I,K) AIRBG1
SEGLA(I,L) = SEGLA(I,K) AIRB61
WHEG (I,L) = WHEG (I,X) AIRBGl
WMEGD(I,L) =WMEGD(I,K) AIRBBG
PHI (I,L) =PHI (I,K) AIRBG1
RPHI (I,L) = RPHI (I,K) AIRBIGI
DO 18 J=1,3 AIRB01

18D(I,J,L) = D(I,J,K) AIRB01
18SGTEST(I,J,L) = SGTEST(I,J,K) AR0

19 SGTEST(I,4,L) =SGTEST(I,4,K) AIRB01
WOEND =ISEG + IBAG + USEG + 1 CR0111
IF (NGRND.GT.MAXSEG) STOP 75 CR0111

*DO 40 J=1,NBAG AIRBG1
JB =NVEH + J AI RBG 1

C AIRBGi
C READ AND PRINT CARDS D.4.A -D.4.F FOR THE JTH AIRBAG. AIRBGI

*C AIRBG1
READ(5,13) (BAGTTL(I,J),I = 1.5),NPANEL(J), AIRBG1

(AB(I,J) ,I=1,3) , (BD(I,JB),I=4,8), AIRBG1
YB,(ZDEP(I,J),I=1,3), AIRBG1

ft W(JB) .CYTD(J) ,CYPA(J) ,CYSP(J) ,CYTO(J) ,CYVO(J) * AIRBGI
CYCD(J) ,CYK(J) ,CYR(J) ,CYAT(J) ,CYPV(J) ,CYCDO(J), AIRB01

ft CYAO(J) ,SPRK(J) ,VSCS(J) ,CK(J) ,CMASS(J) AIRB0l
13 FORMAT (5A4,I4/(6F12.0)) AIRB01

IF (NPANEL(J).GT.MAXNPL) STOP 76 CH0111
IF (MOD(J,2).EQ.1) WRITE(6,15) IPO PAGE
IF (MOD(J.2).EQ.1. UPG=NPG+1 PAGE

15 FORMAT('1',122XJPAGEt ,I5/' AIRBAG INPUTS',105X,'CARDS DX4) PAGE
WRITE(6,14) J,(BAGTTL(I,J),I =1,5 ), AIRB01

ft(AB(I,J) ,I=1,3) ,(BD(I,JB),1=4,6), AIRB01
* ftYB.(ZDEP(I,J),I=1,3), AIRBGl

ft W(JB) ,CYTD(J) ,CYPA(J) ,CYSP(J) ,CYTO(J) .CYVO(J), AIRBG1
ft CYCD(J) ,CYK(J) .CYR(J) ,CYAT(J) ,CYPV(J) ,CYCDO(J), AIRBGI
ft CYAO(J) ,SPRK(J) .VSCS(J) ,CK(J) ,CM&SS(J) AIRB01

14 FORMAT('0 AIRBAG lO.',I4,4X,5A4// AIRBG1
f29X,'AIR BAG SEMIAXES',48X,'C.G. OFFSET'/eX,6020.9// AIRB01

* 5X,2YAW',18X,'PITCH',15X,'ROLL',30X,'DEPLOYMKIT POINT' AIRBGI
ft/6X,6020.9// AIRBGi

15X.'XBN',1CX,'CYTD',16X,'CYPA',16X,'CYSP',16X,'CYTO',161,'CyVO- AIREG1
ft/OX,6020.9// AIRB01

f14X,'CYCD',17X,'CYK',17X,'CYR',16X.'CYAT',1oX,'CYPV',16,'CYCDO AIRB01
ft 16,6020.9/I AIRB01

* *14X'CYAO',1OX.'SPRK',161,'VSCS',17X,'CK',17X,'CM&SS'/61,5G20.9) AIRBGl
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KP =NPANEL(J) AIRB01
DO 25 K=1,KP AIRBG1

C AIRB01
C READ AND PRINT CARDS D.4.G AND D.4.H FOR THE KTH PANEL TO AIRBGI
C CONTACT THE JTH AIRBAG. THESE PANELS ARE APPROXIMATED BY AIRB0i
C ELLIPSOIDS. THE FIRST PANEL (K=1) IS THE REACTION PANEL THAT AIRBGI
C INCLUDES THE DEPLOYMENT POINT. AIRB01
C AIREGi

* BEAD(5,11) (B(I,K,J) .I=1,3) ,(BFB(I.K,J) ,I=1,3) , AIRB01
* (ZR(IK,J) ,1=1,3) .YP AIRB01

11 FORMAT(OF12.O) AIRB01
WRITE(8, 12) K, (B(I ,K,J) .1=1,3) ,(BFB(I ,K,J) .1=1,3), AIRB01

*(ZR(I,K,J),I=1,3),YP AIRB01
12 FORMAT('O PANEL NO.',I411 AIRBUL

* 24X,'PANEL ELLIPSOID SEMIAXES',43X,'C.G. OFFSET'/6X,6G20.9// AIRB01
* 29X,'PANEL LOCATION' ,32X,'YAW',16X,'PITCH',15X,'ROLL'/6X,6G20.9) AIRBG1

C AIRB01
C CONVERT B FROM ELLIPSOID SEMIAXES TO MATRIX AIRB01
C AIRBG1

*DO 21 I=1,3 AIRB01
21 TMP(I) = B(I,K,J) AIRB01

DO 22 I=1,g AIRB01
22 B(I,X,J) = 0.0 AIRB01

DO 23 I=1,3 AIREG1
23 B(4*I-3,K,J) = 1.0/TMP(I)**2 AIRB01

CALL DECYPR (DRR(1,X,J),YP,IDYPR) AIRB0i
CALL MAT33 (B(1,K.J),DRR(1,KJ),TMP) AIRB01
CALL D0T33 (DRR(1,K,J),TMP,B(1,K,J)) AIRB01
CALL DOT31 (DRR(1,XJ) ,BFB(1,X,J),TMP) AIRB01
DO 24 I=1,3 AIRBG1

24 BFB(I,K,J) = TMP(I) + ZR(I,K,J) AIRBGl
25 CONTINUE AIRB01

C AIRB01
C COMPUTE GEOMETRY OF DEPLOYMENT POINT ON FIRST PANEL. A BG 1
C AIRBG1

CALL DRCYPR (DBR(1,1,J),YB,IDYPR) AIRBGl
CALL DOT31 (DRR(1,1,J),ZDEP(1,J),DEPLOY(1,J)) AIRB01

*DO 31 I=1,3 AIRBG1
DPVCTR(I,J) = -DBR(1,I,J) AIRB01

31 DEPLOY(I,J) = DEPLOY(I,J) + BFB(I,1,J) AIRBGi
CALL PANEL (DBR(1,1,J),DEPLOY(1,J),JB) AIRBGl

C AIRB01
C INITIALIZATION OF AIRBAG GEOMETRY. AIRB01

*C AIRBG1
VBAGG(J) =4.0/3.0*PI*AB(1,J)*AB(2,J)*AB(3,J) AIRB01
PHI(1,JB) =(AB(2,J)**2+AB(3,j)**2)/5.O AIRBGI
PHI(2,JB) =(AB(3,J)**2,AB(1.J)**2)/5.O AIRB01
PHI(3,JB) =(AB(1,J)**2+AB(2,j)m*2)/5.O AIRB01
JNT(JB-1) =0 AIRB01

*IPIN(JB-1) =0 AIRBGI
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SEG(JB) BAO(J) AIRB01
IF (NBAG.EQ.1) SEG(JB) BAG(6 AIRB~l

*ISING(JB) = -1 AIRB01
RW(JB) = G/W(JB) AIRBG1
DO 38 I=1,3 AIRB01
BD(I.JB) = 0.0 AIRB01
RPHI(I,JB) = 1.0/PHI(I,JB) AIRB01
DO 38 K=1,4 AIRB01

38 SGTEST(I,K,JB) = 0.0 AIRB0l
DO 35 I=7,24 AIRBO 1

35 BD(I,JB) = 0.0 AIRB0l
IFULL(J) = 0 AIRG!
CYMOUTMJ = 0.0 AIRB01
PYHOUT(J) = 0.0 AIRBGl
DO 38 I=1,3 AIRB01
DO 37 K=1,4 AIRBG1

37 TV1(I,K,J) = 0.0 AIRBG14DO 38 K=1,10 AIRB01
38 TV2(I,K,J) = 0.0 AIRB01

*C AIREBO1
C AIR CYLINDER INITIALIZATION AIRB01
C AIRB01

CYPO(J = CYSP(J)+CYPA(J) AIRB01
CYSS(J = DSQRT(CYK(J)*CYR(J)*CYTO(J)*G) AIRB0l
CYLO(J = CYVO(J)/CYAT(J) AIRB01
OYhI = CYK(J)-1.0 AIRB01
CYK2 = 0.5*(CYK(J)+1.0) AIRB01
CYX3 = CYK2**(-CYK2/CYK1) AIB1
CYC(J = 0.5*CYX1*CYSS(J)*CYCD(J)/CYLO(J)*CYX3 AIRB01
CYRHOO(J = CYPO(J)/(CYR(J)*CYTO(J)) AIRBGI
CYVMAX(J) = CYVO(J)/CYX(J)*CYPO(J)/CYPA(J) AIRB01
CYORFC(J z CYCDO(J)*CYAO(J)*G*DSQRT(2.0*CYPA(J)*CYK(J) )/CYSS(J) AIRBG1
IF (NPRT(22).NE.0) WRITE(6,39) AIRB01

.r 0 (SEGLP(J,JB),I=1,3),(SEGLV(I,JB),I=1,3),(WMWEG(I,JB),I-1,3), AIRBG1
VBAGG(J) ,CYPO(J) ,CYSS(J) .CYC(J) ,CYRHOO(J) ,CYVMAX(J) ,CYORFC(J)AIRBG1

39 FORMAT('0 AIRBAG SINPUT'/(1X,OG14.6)) AIREGi
V 40 CONTINUE A REG 1
*PREVT =0.0 AIRB01

RETURN AIRB01
END AIR801
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.4',,SUBROUTINE AIRBG3 (IRESET) AIRB03
C REV IV 07/23/86TWOPI
C AIRBG3
C THIS SUBROUTINE IS CALLED BY SUBROUTINE UPDATE AT START (IRESET=1)AIRBG3
C AND END (IRESET=2) OF EACH INTEGRATION STEP TO DETERMINE IF EACH AIRBG3
C AIRBAG HAS BEEN FULLY INFLATED. AIRBG3
C AIRBG3

IMPLICIT REkLft8 (A-HO-Z) AIRBG3
3COMMON/CONTRL/ TIME,NSEGi,NJNT,NPLNBLT,NBAG,NVEH,NGRND, AIRBG3

ftNS,NQ,NSD,NFLXIHRNSS,NWINDF,NJNTF,NPRT(38) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMWEGD(3,30),U1(3,30),U2(3,30),AIRBG3

'p SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3.30) .NSYM(30) AIRBG3
COMMON/JBARTZ/ MNPL( 30),MIBLT( 8),MNSEG( 30),MNBAG( 6), AIRBG3

ftMPL(3.5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), AIRBG3
NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) AIRBG3

COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20). NCFORC
* PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF.NBGSF AIRBG3

COMMON/CNTSRF/ PL(24,30) ,BELT(20.8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMOiJ/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), AIRB03

* ftUNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/ABDATA/ ZDEP(3,5),DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), AIRBG3

ftAB(3,5),B(9,4,5),ZR(3,4,5),BFB(3,4,5),DRR(9,4,5), AIRBG3
ft VBAGG(5) ,VSCS(5) ,SPRK(5) ,CX(5) ,CMASS(5),CYMII(5), AIRBG3
ft CYMOUT(5),BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5), AIRB03
ftPCYV(5),PCYUIN(5),PVBAG(5),TV1(3,4,5),TV2(3,1O,5), AIRBG3
ft SWITCH(S) ,PYMOU'(5) ,SCALE(5) ,PREVT,IFULL(6) AIRBG3

COMMON/CYDATA/ CYTD(5) ,CYPA(5) ,CYSP(5) ,CYTO(5) ,CYVO(5) ,CYCD(5), AIRBG3
ft CYK(5) ,CYR(5) ,CYAT(5) ,CYPV(5) ,CYCDO(5) ,CYAO(5) , AIRBG3

CYPO(5) ,CYSS(5) ,CYLO(5) ,CYC(5) ,CYRHOO(5) ,CYVMAX(5) ,AIRBG3
ftCYORFC(5),CYRHO(5) ,CYT(5),CYP(5),CYV(5) AIRBG3

COMMON/TEMPVS/ TMP(9),TMPl(3) AIRBG3
CALL ELTIME0i,29) AIRBG3
JRESET ;IRESET AIRBG3
IF (JRESET.EQ.1) PREVT = TIME AIRBG3
NBGSF =0 AIRBG3
DO 50 Jzl,NBAG AIRBG3
IF (MNBAG(J).EQ.O) GO TO 50 AIRBG3

*JB =NVEH +J AIRBG3

JFULL =IFULL(J) + 2 AR0
IF (JFULL.LT.1 .OR. JFULL.GT.3) GO TO 11 AIRBG3
IF (JRESET-1) 13,13,14 BL"TLER1

11 WRITE(6,12) TIME AIRBG3
12 FORMAT ('0 ERROR IN SUBROUTINE AIRBG3 AT TIME =',F1O.8) AIRBG3

*STOP 32 AIRBG3
13 IF (JFULL-2) 41,49,49 BUTLER1
14 IF (JFULL-2) 11,21,31 BUTLERI

c AIRBG3
C END OF INTEGRATION STEP WHEN IFULL=O. TEST FOR FULL INFLATION. AIRBG3
C AIRBG3

*21 PD(J) 0.0 AIRBG3
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PCYV(J) =CYV(J) AIRB03
PCYMIN(J CYMIN(J) AIRBG3
PVBAG(J) VBAG(J AIRB03

- ~ 22 CALL AIRBGG(J) AIB3
VBAG(J = CYV(J) + VOLBP(J) AIRB03
IF (SCALE(J).EQ.1.O) G0 TO 23 AIRB03
SCALE(J = (VBAG(J)/VBAGG(J))**THIRD AIRB03
IF (SCALE(J.LT.I.0) GO TO 24 AIRBC3
SCALE(J = 1.0 AIRB03
GO TO 22 AIRB03

23 IFULL(J = -1 AIRB03
CYMOUT(J = 0.0 AIRBG3
PSWI (VBAG (J)-VBAGG(J))*PCYV(J)/PCYMIN(J) AIRBG3
PSW2 =(VBAGG(J)-PVBAG(J))* CYV(J)/ CYNIN(J AIRBG3
SWITCHMJ (PSW1+PSW2)/(VBAG(J)-PVBAG(J)) AIRBG3
BAGiPV(J) CYPA(J)*(CYMII(J)ISWITCH(J))**CYK(J) AIRBG3
PD(J) =BAGPV(J)/(CYV(J)**CYK(J)) - CYPA(J AIRBG3

24 DO 25 I(=1,3 AIRB03
BD(K,JB) =SCALE(J)*AB(K,J) AIRBG3

*IF (SCALE(J).EQ.0.0) GO TO 25 AIRB03
BD(4*K+12,JB) =BD(K,JB)**2 AIREG3
BD(4*K+ 3,JB) = 1.0/BD(4*K+12,JB) AIRBG3

A25 TMP(K) =DEPLOY(K,J) + BD(1,JB)*DPVCTR(K,J) AIRBG3
2CALL PANEL (DBR(1,1,J),TMP,JB) AIRB03

C AIRBG3
C SET UP BAGSF ARRAY FOR OUTPUT. AIRB03
C AI RB03

31 BAGSF(1.NBGSF+l) =CYP(J AIRBG3
BAGSF(2,NBGSF+l) =CYT(J AIRB03
BAGSF(3,NBGSF+l) =PD(J) AIRBG3
CALL DOT31 (D(1,1,JB) ,BD(4,JB) ,TMP) AIRBG3
DO 32 K=1,3 AIRBG3
BAGSF(K,NBGSF+3) = BD(KPJB) AiRBG3

32 TM(P(K) = TMP(K + SEGLP(K,JB) - SEGLP(K,IVEH) AIRB03
CALL MAT31 (D(1,1,NVEH),TMP,BAGSF(1,NBGSF+2)) AIRB03
CALL YPRDEG (D(1,1,JB) ,BAGSF(1,NBGSF+4)) AIRB03

A, -NBGSF =NBGSF + 5 + NPANEL(J + MNBAG(J AIRBG3
0 GO TO 50 AIRBG3

C AIRBG3
C START OF INTEGRATION STEP WITH IFULL -1, RESET INTEGRATOR. AIRBG3
C AIRB03

41 IFULL(J = 1 AIRBG3
IRESET =-1 AIRBG3

*49 PYMOUT(J = CYMOUT(J) AIRB03
50 CONTINUE AIRBG3

CALL ELTIME(2,29) AIRB03
RETURN AIRB03
END AIRBG3
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SUBROUTINE BELTG (ZA,ZB,ZC,BD) BELTG
C REV IV 07/23/86TWOPI
C COMPUTE TANGENT POINTS, UNIT VECTORS FROM TANGENT POINTS TO BELTG
C ANCHOR POINTS AND LENGTHS OF THE BELT SEGMENTS. BELTG
C BELTO
C ARGUMENTS: BELTG
C BELTG
C ZA,ZB - ANCHOR POINTS RELATIVE TO ELLIPSOID CENTER. BELTG
C Ze - FIXED POINT OF BELT ON SEGMENT ELLIPSOID. BELTO

.4C BD - SEGMENT ELLIPSOID SEMIAXES AND CENTER. BELTO
C BELTG
C RESULTS ARE RETURNED TO CALLING ROUTINE VIA COMMON/TEMPVS/. BELTG
C BELTG

IMPLICIT REAL*8 (A-H,O-Z) BELTG
DIMENSION ZA(3) ,ZB(3) ,ZC(3) ,BD(24) BELTG
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, BELTG

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/CNSNTS/ PI,RADIAN,G.THIRD,EPS(24), BELTG

*UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
*C NOTE: BELTRT AND BELTG SHARE FIRST PART OF TEMPVS BELTG

COMMON/TEMPVS/ APA(3) ,UVA(3) ,DLGA,UAA,APB(3) ,UVB(3) ,DLGBIIUBB BELTG
* TA(3),TB(3),TC(3),UJP(3),B(3) BELTG

,UC(3) ,AX(3) ,XE(3) ,BX(3) ,ACA(3) ,ACB(3) BELTG
C BELTG
C COMPUTE BELTG
C TC: NORMALIZED VECTOR OF BELT PLANE DETERMINED BELTG
C BY ANCHOR POINTS AND FIXED POINT. BELTG
C BELTG

DO 10 X=1,3 BELTG
TAW = ZC(K)-(K BELTG

10 TB(K = ZC(K)-ZB(K) BELTG
CALL CROSS(TB,TA,TC) BELTO
S =DSQRT(TC(1)**2 + TC(2)**2 + TC(3)**2) BELTO
TC(l) =TC(1)/S BELTG
TC(2) =TC(2)/S BELTG
TC(3) =TC(3)/S BELTG

-~C BELTO
*C GET DISTANCE OF BELT PLANE TO CENTER OF ELLIPSIOD. BELTO

C BELTO
"V.BET = TC(1)*ZC(1)+TC(2)*ZC(2)+TC(3)*ZC(3) BELTO

C BELTO
A'C COMPUTE BELTO
A'C XE: CENTER OF ELLIPSE DETERMINED BY INTERSECTION BELTO

* C OF BELT PLANE AND SEGMENT ELLIPSOID. BELTG
C BELTG

2'.CALL MAT31 (BD(16) ,TC.XE) BELTG
GO =BET/(TC(1)*XE(1).TC(2)*XE(2)+TC(3)iXE(3)) BELTO
DLGA = 0.0 BELTO
DLGB =0.0 BELTG

* DO 15 K=1.3 BELTG
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KEWK = XE(K)t'GG BELTG
UC(K) = ZC(K)-XE(K) BELTG
APA(K = UC(K) BELTG

15 APB(K) = UC(K BELTO
TAT GG*BET BELTO
TAY1 1.0-TAT DELTO
IF (TAY1.LE.EPS(6)) GO TO 70 BELTG

C BELTO
C CALCULATE POSSIBLE TANGENT POINTS FROM BELTG
C UVA,UVB: VECTORS FROM ELLIPSE CENTER TO MIDPOINT OF BELTG
C LINE CONNECTING POSSIBLE TANGENT POINTS. BELTG
C ACA,ACB: VECTORS FROM UVAPUVE TO TANGENT POINTS (POSITIVE). BELTO
C BELTO

CALL MAT31 (BD(7) ,ZA,AX) BELTG
CALL NAT31 (BD (7) ,ZB, BX) BELTO
ZZA = AX(1)*ZA(1)+AX(2)*ZA(2)+AI(3)*ZA(3) BELTG
IF( ZZA.LE.1.0) STOP 88 CHGI II
ZZB =BX(1)*ZB(1)+BX(2)*ZB(2)+BX(3)*ZB(3) BELTO
IF( ZZB.LE.1.0) STOP 89 CHOI II

*C2A = YATI/(ZZA-YAY) BELTO
C2B = YAY1/(ZZB-TAY) BELTO
CALL CROSS (TC,AXACA) BELTO
CALL CROSS(TC,BX,ACB) BELTG
TTA =0.0 BELTG
TTB =0.0 BELTO
DO 21 1=1,3 BELTG
DO 21 J=1,3 BELTO
K = 3#J+1+3 BELTG
TTA =TTA +ACA(I)*BD(K)*ACA(J) BELTO

21 TTB =TTB + ACB(I)*BD(K)*ACB(J) BELTG
C3A = DSQRT((1.O - C2A)*YAT1/TTA) CHGIII
C3B = DSQRT((1.O - C2B)*YAYI/TTB) CHGIII
TT =DSQRT(UC(1)**2 + UC(2)**2 +UC(3)**2) BELTO
DO 24 K=1,3 BELTO
UVACK) =C2A#(ZA(X)-XE(K)) BELTO
UVB(K = C2B*(ZB(K)-XE(K)) BELTG
ACA(K = C3A*ACA(K) BELTG

*ACB(X) - C3B*ACB(K) BELTO
UC (K) = UC(W)/TT BELTO

24 B(K) =0.0 BELTG
C BELTG
C OBTAIN EQUATION OF ELLIPSE BELTO
C B1*X**2 + 2*B2*X*Y + B3*Y**2 = 1 BELTG
C IN UC,UP COORDINATES WHERE UC POINTS TO FIXED POINT. BELTO
C BELTO

CALL CROSS(TC.UC,UP) BELTG
DO 22 I=1,3 BELTO
DO 22 J=1..3 BELTG
K =3*J+I.3 BELTO
B(l) =B(1) + UC(I)*BD(K)*UC(J) BELTO
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B(2) = B(2) +UC(I)*BD(X)*UP(J) BELTG
22 B(3) - B(3) +UP(I)*BD(K)*UP(J) BELTG

B(l) = B(1)/YAYl BELTG
B(2) =B(2)/YAYI BELTG
B(3) =B(3)/YAYI BELTG

C BELTG
C COMPUTE ANGLES FROM FIXED POINT TO POSSIBLE TANGENT POINTS. BELTG
C BELTO

UCUVA =UC(1)*UVA(l) + UC(2)*UVA(2) + UC(3)*UVA(3) BELTO

2UCUVB =UC(1)*UVB(1) + UC(2)*UVB(2) + UC(3)*UVB(3) BELTO
UCACA aUC(1)*ACA(l) + UC(2)*ACA(2) + UC(3)*ACA(3) BELTO
UCACB = UC(1)*ACB(1) + UC(2)*ACB(2) + UC(3)*ACB(3) BELTG
UPUVA =UP(1)*UVA(l) + UP(2)*UVA(2) + UP(3)*UVA(3) BELTO
UPUVB =UP(1)*UVB(1) + UP(2)*UVB(2) + UP(3)*UVB(3) BELTG
UPACA = UP(1)*ACA(1) + UP(2)*ACA(2) + UP(3)*ACA(3) BELTO
UPACB =UP(1)*ACB(l) + UP(2)*ACB(2) +UP(3)*ACB(3) BELTO
TH1 = DATAN2 (UPUVA-UPACA,UCUVA-UCACA) BELTO
TH2 = DATAN2 (UPUVA4UPACA,UCUVA+UCACA) BELTG
TH3 =DATAN2 (UPUVB-UPACB, UCUVB-UCACB) BELTO

OTH4 =DATAN2 (UPUVB.UPACB ,UCUVB+UCACB) BELTO
IF (THI.LT.O.0) TH1 = TWOPI + THI BELTG
IF (TH2.LT.O.O) TH2 =TWOPI + TH2 BELTG
IF (TH3.LT.O.O) TH3 =TWOPI + TH3 BELTG
IF (TH4.LT.O.O) TH4 = TWOPI + TH4 DELTO

C BELTO
C CHOOSE PROPER TANGENT POINTS AND BELT ARC LENGTHS. BELTG
C BELTO

THMIN =DMIN1(TH1,TH2,TH3,TH4) BELTG
IF (THMIN.EQ.TH1.AND.DMINI(TH2,TH3,TH4).NE.TH4) GO TO 61 BELTG
IF (THMIN.EQ.TH2.AND.DMAX1(THI,TH3,TH4).EQ.TH4) GO TO 61 BELTO
IF (THMIN.EQ.TH3.AND.DMIN1(TH1,TH2,TH4).NE.TH2) GO TO 63 BELTG
IF (THMIN.EQ.TH4.AND.DMAX1(TH1,TH2,TH3).EQ.TH2) GO TO 63 BELTG
GO TO 70 BELTO

-~ 61 THA =THil BELTO
THB = TWOPI-TH4 BELTG

VDO 62 K=1,3 BELTG
APA(K = UVA(K)-ACA(X) BELTG

062 APB(K = UVB(K)+ACB(K) BELTG
GO TO 65 BELTO

63 THA =TWOPI-TH2 BELTG
THB =TH3 BELTG
DO 64 X=1,3 BELTO
APA(K) =UVA(X).ACA(K) BELTO

64 APB(X) = UVB(K)-ACB(K) DELTO
65 CONTINUE BELTO

EPSI = EPS(1 BELTO
DLGA =DABS(ELONG(B(1),B(2),B(3),EPS1,THA)) BELTO
DLGB =DABS(ELONG(B(l).B(2),B(3),EPSI,THB)) BELTG

C BELTO
0C CALCULATE BELT LENGTHS AND UNIT VECTORS BELTG
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C FROM TANGENT POINTS TO ANCHOR POINTS. BELTO
C BELTO

70 UAA=0. BELTO
UBB=0. BELTO
DO 80 K=1.3 DELTO
APA (K) = APA (K) +XE (K) BELTO
APB(K = APB(K)+XE(K) BELITG
UVA(K) =ZA(K) -APA(K) BELTG
UVE (K) =ZB(K) -APB(K) BELTO
APA(K) =APA(K) +BD(K+3) BELTG
APB (K) =APB (K) +BD (K+3) BELTG
UAA=UAA+UVA(K) **2 BELTG
UBB=UBB4UVB (K) **2 BELTO

80 CONTINUE BELTO
UAA=DSQRT (UAA) BELTO
UDB=DSQRT (UBB) BELTO
DO 90 K=1,3 BEJJTO
UVA(K) =UVA(K) /UAA BELTO
UVB(K) =UVB (K) /UBB BELTO

*90 CONTINUE BELTO
C BELTG
C OPTIONAL OUTPUT BELTO
C BELTO

IF (MPRT(15).EQ.0) GO TO 99 BELTG
WRITE(6,50) BELTG

50 FORMAT(IX,'BELT RESTRAINT') BELTO
WRITE(6,80) APA,UVA,DLGA,UAA BELTO
WRITE(6,80) APBUVB,DLGB,UBB BELTO

60 FORMAT (1X,1PBD15.5) BELTG
99 CONTINUE BELTO

RETURN BELTG
END BELTG
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SUBROUTINE BELTRT(I ,II ,MM,M,NT) BELTET
C REV IV 07/23/86TWOPI
C THE ROUTINE CALLS SUBROUTINE BELTG TO COMPUTE THE TANGENT POINTS BELTRT
C AND BELT LENGTHS AND APPLIES THE RESTRAINT FORCES TO THE Ul ARRAY BELTRT
C AND BELT TORQUES TO THE U2 ARRAY FOR ELLIPSOID(II) ATTACHED TO BELTRT

%C BODY SEGMENT (ID BY BELT (M) ATTACHED TO SEGMENT (WM). BELTET
t.C IMLCTBELTRT

IMLCTREAL*8(A-H,O-Z) BELTRT.
COMMON/CONTRL/ TIME ,NSEG,NJNT ,NPL ,NBLT ,NBAG,NVEH ,NGRND, BELTRT

*NS,NQNSD,NFLXPIHRNSS,NfWINDF,NJNTF.NPRT(36) ,MPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),UI(3,30),U2(3,30),BELTRT

ft SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) BELTRT
COMMON/CNTSRF/ PL(24,30),BELT(208) ,TPTS(6,8),BD(24,40) EDGE
COMMON/TABLES/MI,MXNTB,MXTB1,MXTB2,NTI(50) ,ITAB(1250) ,TAB(4500)DIMENB
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

*PEJNT(7,30),NPANEL(5),NPSF,NBSF,NSSP,NBGSF BELTRT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), BELTRT

*UNITLUNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ULPEI (30), TGMOD4

*NSG(9),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHKREF
C NOTE: BELTRT AND BELTO SHARE FIRST PART OF TEMPYS BELTRT

:pCOMMON/TENPVS/ APA(3) ,UVA(3) ,DLGA,UAA,APB(3) ,UVB(3) ,DLGB,UBB BELTRT
DIMENSION TA(3) ,TB(3) ,ZA(3) ,ZB(3) ,TT(3) ,TTT(3) ,TA1(3) ,TB1(3) TGMOD4

C BELTRT
-~CALL ELTIME(1,22) BELTET

C BELTRT
C CONVERT SEGMENT POSITION TO SEGMENT REFERENCE. BELTET
C BELTET

MA =MOD(MM, 100) JTF984
MB =MK/100 JTF984
IF (MB.EQ.O) MB=MA JTF984
CALL DOT31 (D(1,1,MA),BELT(1.M),TA) BELTRT
CALL DOT31 (D(1,1,,MB),BELT(4,M),TB) BELTET
DO 10 K=1,3 BELTRT
TAWK = SEGLP(K,MA) + TAWK - SEGLP(K,I) BELTRT

10 TB(X) = SEGLP(,B) + TECK) - SEGLP(X,I) BELTRT
CALL MAT31 (D(1,1,I),TA.ZA) BELTET

*CALL MAT31 (D(1,1,I).TB,ZB) BELTRT
DO 13 K=1,3 BELTRT
ZA(K) =ZA(K) - BD(K+3,II) BELTRT

13 ZB(K) =ZB(K) - BD(K+3,II) BELTET
C BELTRT

*C COMPUTE NEW BELT LENGTHS AND EXPANSION. BELTRT
C BELTET

CALL BELTG (ZA, ZB, BELT(7,M), BD(1,II)) BELTET
TLA =DLGA+UAA BELTET
TLB =DLGB+UBB BELTRT
TL =TLA+TLB BELTET
IF (TIME.NE.O.O) GO TO 11 BELTRT

*C BELTRT

72



C IF TIME=O, COMPUTE INITIAL BELT LENGTHS BELTET
C AND STORE RESULTS IN BELT ARRAY. BELTRT
C BELTRT

IF (BELT(11,M).LT.0O) BELT(11,U)= -BELT(11,N)-TL BELTRT
IF (BELT(11,M).LT.0.0) BELT(11,M)=0.0 BELTRT
BELT(12,M) = TLA+TLA/TL*BELT(11 ,M) BELTET
BELT(13,M) = TLB+TLB/TL*BELT(11 ,M) BELTET
B1213 = BELT(12,M) + BELT(13,M) BELTET
BELT(10,M) = B1213 BELTRT
DO 305 LL=1,3 TGNOD4
TA1(LL) = APA(LL) TGNOD4

305 TB1(LL) = APB(LL) TGMOD4
IF(LPMI(I).EQ.0) GO TO 300 TGMOD4
CALL DOT31(DPMI(1,1,I) ,APA,TAl) TGMOD4
CALL DOT31(DPNI(1,1,I),APB.TB1) TGMOD4

306 CONTINUE TGMDD4
WRITE (6,14) M, B1213, BELT(12,M), BELT(13,M), UNITL,I,TAI, TBl TGVDD4

14 FORMAT('0 INITIAL LENGTHS OF BELT 102',13,' AND ITS SEGMENTS ARE' ,BELTRT
3Fl2.4,1X,A4/'0 INITIAL TANGENT POINTS IN LOCAL REFERENCE TGMOD4

* *OF SEGMENT ',12,' ARE: ',/,2(3X,3F12.3)) TGMOD4
C BELTET
C CONVERT TANGENT POINTS TO INERTIAL REFERENCE AND STORE. BELTET
C BELTRT

11 CALL D0T31 (D(1,1,I),APA,TPTS(1,M)) BELTUT
CALL DOT31 (D(1,1,I),APB,TPTS(4,N)) BELTRT
DO 12 K=1,3 BELTRT
TPTS(K ,M) = TPTS(K NU) + SEGLP(K,I) BELTRT

12 TPTS(K+3,U) =TPTS(K+3,M) + SEGLP(KPI) BELTET
SDOT =0.0 BELTRT
NOF =NTAB(NT+5) BELTRT

*IF (NCF.NE.0) GO TO 15 BELTRT
C BELTET
C ZERO BELT FRICTION, COMPUTE STRAIN AND FORCE OF ENTIRE BELT. BELTRT
C BELTRT

B1213 = BELT(12,M)+BELT(13,M) BELTRT
S (TL-B1213)/BI213 BELTET
SA S BELTRT

*SB S BELTET
IF (S.LT.0.0) S5 0.0 BELTRT
CALL FRCDFL (S,SDOT,NT,1,FAELOSS) BELTRT
FB = FA BELTRT
GO TO 17 BELTRT

C BELTET
*C FULL BELT FRICTION, COMPUTE STRAIN AND FORCE OF EACH PART OF BELT.BELTRT

C BELTRT
15 IF (TL.GT.BELT(10,M)) GO TO 16 BELTET

FA =0.0 BELTET
FE 0.0 BELTET
SA = (TL-BELT(10,M))/BELT(10,M) EELTRT

*SB =SA BELTRT
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BELT(12,M) = TLA BELTRT
BELT(13,M) =TLB BELTET
GO TO 17 BELTRT

16 S z (TLA-BELT(12,M))/BELT(12,M) BELTET
SA = S BELTRT
IF (S.LT.0.0) S = 0.0 BELTIT
CALL FRCDFL (S,SDOT,NT,1,FA,ELOSS) BELTRT
S (TLB-BELT(13,M))/BELT(13,M) BELTET
SB =S BELTRT
IF (S.LT.0.0) S =0.0 BELTET
CALL FRCDFL (S,SDOT,NT+6,1,FB,ELOSS) BELTRT
BELT(10,M) =0.0 BELTRT

17 BSF(1SNBSF) =SA BELTRT
BSF(2,NBSF) =FA BELTRT
BSF(3,NBSF) =SB BELTRT
BSF(4,NBSF) FE BELTET
IF (FA+FB.LE.0.0) Go TO 31 BELTET

C EELTRT
C COMPUTE FORCE VECTORS. BELTRT

4C BELTRT
DO 20 X=1,3 BELTIT
UVA (K) =FA*UVA(K) BELTET

20 UVB(KW FB*UVB(K) BELTRT
C BELTET
C CONVERT FORCES TO INERTIAL REFERENCE AND ADD TO Ul ARRAY. BELTIT
C BELTET

CALL DOT31(D(1,1,I),UVA,TT )BELTET
CALL DOT31(D(1,1,I),UVE,TTT) BELTRT
DO 30 Kz1,3 BELTET
U1(K,MA) = Ul(K,MA) - TT(K) JTF984
Ul(K,MB) = Ul(K,MB) - TTT(K) JTF984

30 U1(K,I) = U1(K,I).TTT(K) + TT(K JTF984
C BELTET
C CONVERT TORQUES TO LOCAL REFERENCE AND ADD TO U12 ARRAY. BELTRT
C BELTRT

CALL MAT31(D(1,1,MA),TT,ZA) JTF984
CALL MAT31(D(1,1,MB),TTT,ZE) JTF984
CALL CROSS(BELT(1PM) ,ZA,TA) JTF984
CALL CROSS (BELT(4,U) ,ZB,TB) JTF984

CALL CROSS (APAUVA ,TT) BELTRT
CALL CROSS (APE, UV , TTT) BELTRT
DO 40 K=1,3 BELTRT
U2(K,MA) = U2(K,MA) - TAWK JTF984
U2(K,MB) = U2(X,MB) - TB(K JTF984

40 U2(X,I) =U2(K,I)+(TT(K)+TTT(K)) BELTET
31 CONTINUE BELTRT

CALL ELTIME(2,22) BELTRT
RETURN BELTET
END BELTET
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SUBROUTINE BGG (AZADABFAVAWA, BOG
* BZBDBBFBVBWB, BOG
* VSCSIFULLTV.FRA.TORQTQBVOL) BGG

C REV IV 07/23/8TWOPI
C COMPUTES THE VOLUME OF INTERSECTION OF AN ELLIPSOIDAL AIRBAG BOG
C WITH AN ELLIPSOIDAL BODY SEGMENT OR REACTION PANEL. BGG
C ALSO COMPUTES THE FORCE PER UNIT PRESSURE AND TORQUE PER UNIT BG
C PRESSURE ON BOTH THE BAG AND THE INTERSECTING OBJECT. BGG
C BOG
C ARGUMENTS: BGG
C AIRBAG INPUTS : A(3,3) - ELLIPSOID MATRIX BOG
C ZA(3) - C.G. BGG
C DA(3,3)- DIRECTION COSINE MATRIX BGG
C BFA(3) - OFFSET BGG
C VA(3) - CG VELOCITY(INERTIAL REF.) BOG
C WA(3) - ANGULAR VELOCITY (LOCAL REF.) BOG
C BGG
C CONTACT SURFACE B(3,3) - ELLIPSOID MATRIX BOG
C ZB(3) - C.G. BOG

* C DB(3,3)- DIRECTION COSINE MATRIX BGG
C BFB(3) - OFFSET BOG
C VB(3) - CO VELOCITY (INERTIAL REF.) BOG
C WB(3) - ANGULAR VELOCITY (LOCAL REF.) BGG
C VSCS - COEFFICIENT OF SLIDING FRICTION BOG
C IFULL - IF ZERO, COMPUTE VOL ONLY. BOG
C TV(3) - MEMORY FOR SUBROUTINES INTERS & EDEPTH. BGG
C BGG
C OUTPUT FRA(3) - FORCE ON BAG BOG
C TORQ(3)- TORQUE ON BAG BGG
C TOB(3) - TORQUE ON CONTACT SURFACE BGG
C VOL - VOLUME OF INTERSECTION BOG

IMPLICIT REAL*8 (A-H,O-Z) BGG
DIMENSION A(3,3),ZA(3),DA(3,3),BFA(3),VA(3),WA(3),B(3,3),ZB(3), BGG

* DB(3,3) ,BFB(3) ,VB(3) ,WB(3) ,FRA(3) ,TORQ(3) ,TQB(3) ,TV(3) BGG
COMMON/CNSNTS/ PIRADIAN,GTHIRD,EPS(24), BOG

* UNITL,UNITM,UNITTGRAVTY(3) ,TWOPI TWOPI

COMMON/TEMPVS/ DUNWY(200),DAB(3,3) ,BA(3,4) ,TEMP(3,3) ,Y(3) ,CPA(3), BGG
* * CPB(3),PLANE(4,3) ,FORCE(3) ,CBB(3) ,VLM(3) ,FRB(3), BOG

* YFA(3),YFB(3) ,ZBB(3) ,T1(3) ,T2(3) ,T3(3) ,T4(3),T5(3),T6(3) BGG
C NOTE: DUMMY IS USED BY SUBROUTINES AIRBAG AND AIRBGG. BOG
C BGG
C INITIALIZATION BGG
C BOG

* S3TEST = 10.0 BGG
, VOL=O. BG

DO 5 I=1,3 BOG
* FRA(I) = 0.0 BGG

TORQ(I) = 0.0 BGG
. TQB (I) = 0.0 BOG

* BA(I,4)=-BFA(I) BOG
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DO 5 J=1,3 BOG
BA(I .4)=BA(I .4) +DA(I ,J) V(ZB(J) -ZA(J)) BOG
DAB(I ,J)=0. BOG
DO 5 K=1.3 BOG

5 DAB(I.J)=DAB(I,J)+DA(I,K)*DB(J,K) BOG
C BOG
C COMPUTE DISTANCE BETWEEN ELLIPSOID CENTERS AND BOG
C CONVERT ELLIPSOID MATRIX OF OBJECT TO AIRBAG REFERENCE. BOG
C BOG

DO 10 I=1,3 BOG
DO 10 J=1,3 BOG
TEMP(I,J) = 0.0 BOG
BA(I ,4) =BA(I .4) +DAB(I ,J) VBFB(J) BOG
DO 10 K=1,3 BOG

10 TEMP(I,J) = TEMP(I,J) + B(I,K)*DAB(J,K) BOG
CALL MAT33(DAB,TEMP,BA) BOG

C BOG
4'C CHECK FOR INTERSECTION AND DETERMINE POINTS OF MAXIMUM PENETRATIONBOG

C BOG
*TB = 1.0 BOG

CALL INTERS (A,BA,BA(1,4),TBY,TV(1),TI) BG
IF (TB.OT.1.0) RETURN BG
CALL EDEPTH (A,BA,BA(1,4) ,TB,Y,CPA.CPB,TV(2) ,TV(3)) BOG

C BOG
C SET UP ORTHOGONAL SYSTEM USING VECTOR BETWEEN POINTS BOG
C OF MAXIMUM PENETRATION AS ONE AXIS. BG
C BOG

P =0. BOG
DO 20 I=1,3 BOG
PLANE(I,3) = CPA(I)-CPB(I) BOG

20 P =PLANE(1,3)**2.P BG
IF (P.LT.EPS(8)) GO TO 99 BOG
PP =DSQRT(P) BOG
DO 25 I=1.3 BOG

25 TEMP(I,l) = PLANE(I .3)/PP BOG
CALL ORTHO(PLANE,TEMP,4) BOG

C BOG
0C DEFINE PLANES AT MAXIMUM PENETRATION POINTS. BOG

C BOG
DO 40 I=1,3 BOG
PLANE(4,I) = 0.0 BOG
DO 40 J=1,3 BOG

40 PLANE(4,I) = PLANE(4,I)+PLANE(J,I)*CPB(J) BOG
DO 45 K=1,3 BOG

45 CBB(K)=CPB(K)-BA(K,4) BOG
C BOG
C ESTIMATES OF VOLUME AND AREA BASED ON RADII OF CURVATURE BOG
C AND PENETRATION. BOG
C BOG

IP=2 BOG
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AREA= Fl BOG
DO 70 L=1,2 BOG
RA=RCRT (A,PLANE ,CPA,L) BGG
RB=RCRT(BA,PLANE,CBB,L) BOG

R=(RA-RB)*.5 BOG
RC=(R.&+RB)*.5 BG
VP=PP/ (RA+RB) BOG
VD=VP BOG
ALP=RC*DSQRT (VP" (2.-VP)) BG
IF(R.GE.O.)GO TO 60 BG
AB=RA+RB-PP BOG
BET= (RA**2-RB**2+AB**2)*#.5/kB BOG
ALP=DSQRT (RA.2-BET.*2) BOG

*R0O. BOG
VD= 1.-BET/RA BOG
VP= (PP +BET-RA) IRB BOG

60 VLM(L)=RB*(RB*VP)**2*(1.-VP/3.)+RA*(RA*VD)**2*(1.-VD/3.) BG
IF(R.GTxO.)VLM(L)=VLM(L)-ALP*R*RI(PI-2.*(DASIN(l.-VP), BOG

0(I.-VP)*ALP/RC)) BOG
VLM(L)=VLM(L)*PI BOG
AREA=AREA*ALP BOG

70 IP1l BOG
VOL=(VLM(1)+VLM(2))*.5 BOG
IF (IFULL.EQ.0) GO TO 99 BOG

C BOG
C SET UP FORCE VECTOR ALONG LINE OF MAXIMM PENETRATION. BOG
C BOG

CALL D0T31(DAB,CBBZBB) BOG
DO 76 X=1,3 BOG
YFA(K) =CPB(K) +BFA(K) BOG
YFB (K) =ZBB (K) +BFB (K) BOG
FORCE(K = -AREA*PLANE(K,3) BOG

76 T1(K) =VA(K)-VB(K) BOG
C BOG

AC COMPUTE ANGULAR VELOCITY COMPONENTSPRELATIVE VELOCITY, COMPONENTS BOG
C OF RELATIVE VELOCITY ALONG MAX PENETRATION LINE AND MAGNITUDE OF BOG
C FORCE. BG
C BOG

CALL MtAT31(DA.T1,T2) BOG
CALL CROSS(WA,YFA,TI) BOG
CALL CROSS(WB,YFB,T3) BOG
CALL MAT31(DABT3,T4) BG

0FM 0.0 BG
SUM 0.0 BOG
DO 77 X=1,3 BG
T5(K) =T2(K).TI(X)-T4(K) BOO
SUM =SUM.T5(K)*PLANE(K,3) BG

77 FM FM+FORCE(K)*.2 BOG
C BOG
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*

C COMPUTE COMPONENTS OF RELATIVE VELOCITY IN TANGENT PLANE, BOG
C FRICTION FORCE AND TOTAL FORCE VECTOR. BOG
C BGG

S3 = 0.0 BGG
DO 78 X=1,3 BGG
T6(K) = T5(K)-SUM*PLANE(K,3) BGG

78 S3 = S3+T6(K)**2 BOG
SQ3 = DSQRT(S3) BOG
IF (SQ3.LT.S3TEST) SQ3=S3TEST/(2.0-SQ3/S3TEST) BGG
FF = VSCS*DSQRT(FM)/SQ3 BG

Z ;I DO 79 K=1,3 BOG
79 FORCE(X) = FORCE(K)-FF*T6(K) BGG

C BOO
C COMPUTE FRB: FORCE ON REACTION SURFACE IN ITS LOCAL REFERENCE. BG
C TORQ: TORQUE ON AIRBAG IN AIRBAG REFERENCE. BOG
C TQB: TORQUE ON REACTION SURFACE IN ITS LOCAL REFERENCE. BGG
C FRA: FORCE ON AIRBAG IN INERTIAL REFERENCE. BG
C BOG

CALL DOT31 (DAB,FORCE,FRB) BOG
* CALL CROSS(YFA,FORCE,TORQ) BOG

CALL CROSS(FRB,YFB,TQB) BOG
CALL DOT31(DA,FORCE,FRA) BOG

99 RETURN BOG
END BOG
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SUBROUTINE BINPUT B I PUT
C REV IV 07/24/86SLIP
C READS THE INPUT CARDS THAT CONTAINS THE PHYSICAL DIMENSIONS AND BINPUT
C CHARACTERISTICS OF THE CRASH VICTIM'S BODY SEGMENTS AND JOINTS. BINPUT
C B I PUT

IMPLICIT REAL*8(A-H,O-Z) BINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH.NGRND, BINPUT

NS,NQ,NSDNFLX,NURSS,NWINDFNJNTF,NPRT(36) ,NPG PAGE
* COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60), SLIP

RPHI(3,30),HT(3,3,80),SPRIIG(5,90),VISC(7,90), BINPUT
JNT(30) ,IPIN(30) ,ISIIG(30) ,IGLOB(30),JOINTF(30) BINPUT

COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(68S) ,BD(24,40) EDGE
*COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), BINPUT

ft BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,8),SEG(30), BINPUT
JOINT(30) ,CGS(30) ,JS(30) BINPUT

- .REAL DATE SCOMENT,*VPSTTL ,BDTLTTTL, T ,BAGTTLP SEG, JOINT BINPUT
LOG'CALt1 CGS,JS BINPUT
COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120) BINPUT
REAL SEWT B INPUT

*COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) BINPUT
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30). JDRIFT

FE(3,30),TQE(3,30),CONST(5.30) JDRIFT
COMMON/CNSNTS/ PI,RADIAN.GTHIRD,EPS(24). BINPUT

ftUNITL.UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20.3) ,DPMI(3,3,30) ,LPMI(30), ATBIII

ft NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF
LOGICAL*l EULER,SLIP SLIP
COMMON/TEMPVS/ YPRL(3,30) ,YPR2(3,30) ,YPR3(3,30) ,YPRPMI(3,30), BINPUT

ftTL(6),TMP1(3,3),TMP2(3,3),KNT(30),IDYPR(6,30), SLIP
ftEULER(30) SLIP

DATA MXNSEG/30/,MXNJNT/30/,MNFLX/8/ MISC
CALL ELTIME(1, 2) BINPU
IDYPRT = 0 TGMOD5

C B INPUT
C INPUT CARD B.1 BINPUT
C B I PUT

READ (5,11) NSEG,NJNT.BDYTTL BINPUT
*11 FORMAT (216,8X,5A4) BINPUT

IF (NSEG.GT.MXNSEG) STOP 77 MISC
IF (NJNT.GT.M(NJNT) STOP 78 MISC

C B INPUT
C INPUT CARDS B.2.I FOR EACH SEGMENT. BINPU
C B INPUT

*DO 12 I=1,NSEG BINPUT
READ (5,13) SEG(I),CGS(I),W(I),(PHI(J,I),J=1,3), BINPUT

ft(BD(J,I),J=1,6),LPMI(I) BINPUT
13 FORMAT(A4,1X,A1,10F6.0,I4) BINPUT

DO 81 J=1,3 BINPUT
IDYPR(J,I) 4-J BINPUT

*81 YPRPMI(J,I) 0.0 BINPUT
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IF (LPMI(I).EQ.O) GO TO 12 B INPUT
READ (5,82) (YPBPMI(J,I),J=1,3) BINPU

82 FORMAT(12X,3F6.0) BINPUT
12 CALL DRCYPE (DPMI(1,1,I),YPBPMI(1,I).IDYPR(1,I)) BINPUT

C B I PUT
C INPUT CARDS B.3.J FOR EACH JOINT. BINPU
C BINPUT

NFLX=O0 BI EPUT
IF (NJNT.EQ.O) GO TO 27 BINPUT
SLIP = FALSE. SLIP
DO 14 J=1,NJNT BINPUT
READ (5,15) JOINT(J),JS(J),JNT(J),IP1I(J),(SR(I,2*J-1),I=1,3), BIEPUT

* (SR(I,2*J) ,I=1.3) ,IEULER(J),COMST(1,J),CONST(2,J). SLIP
*(YPR1(I,J),I=1.3),(YPR2(I,J),I=1,3), SLIP
*(YPR3(I.J),I=1,3),(IDYPR(I,J).1=1,6) BINPUT

IDI= IDYPR(I.J) BINPUT
ID4 = IDYPR(4,J) BINPU
EULEAWJ = FALSE. SLIP
IF (IPIN(J).EQ.4) EULER(J = .TRUE. SLIP
IF (IEULER(J).EQ.0.AND.IPIN(J).LE.-4) EULER(J = .TRUE. SLIP
IF (.NOT.EULER(J).AND.IABS(IPIN(J)).GE.5) SLIP = .TRUE. SLIP
IF(ID1.NE.O.OR.ID4.NE.0) IDYPRT = 1 TGMOD5
DO 479 I1=1,6 TOMOD5

479 IF(IABS(IDYPR(II,J)).GT.3) STOP 101 TOMODD
DO 14 I=1,3 B INPUT
IF (IDl.EQ.O) IDYPR(I ,J) = 4-1 BINPUT

14 IF (ID4.EQ.O) IDYPR(I43,J) z 4-1 BINPU
15 FORMAT(A4,1X,A1,2I4,6F6.O,I4,2F6.0/14X,9F6.0,812) SLIP

C BINPUT
C COMPUTE NFLX AND NFLEX ARRAY FROM NEGATIVE VALUES OF JNT(J). BINPUT
C NFLX WILL BE NUMBER OF CONSTRAINT TORQUES FOR FLEXIBLE SEGMENTS. BINPUT

VC NFLEX(1, ) REFERENCE SEGMENT (LOWEST NUMBERED SEGMENT OF CHAIN) B INPUT
C NFLEX(2, ) INTERIOR SEGMENT NUMBERS BINPUT
C NFLEX(3, ) TERMINATING SEGMENT (HIGHEST NUMBERED SEGMENT IN CHAIN)BINPUT
C VALUES OF NFLEX NEED NOT BE SEQUENTIAL BUT MUST BE ORDERED. BINPUT
C FLEXIBLE SEGMENT MUST BE SIMPLE CHAIN, I.E., BRANCHING SEGMENTS BINPUT
C CANNOT BE ATTACHED TO INTERIOR SEGMENTS BUT MAY BE ATTACHED TO BINPUT
C REFERENCE OR TERMINATING SEGMENTS. BINPUT
C B INPUT

DO 18 J=1,NJNT BINPUT
18 KNT(J) = JNT(J) BINPUT

DO 22 J=1,NJNT BINPUT
IF (KNT(J).GE.O) GO TO 22 BINPUT
NFA NFLX+1 BINPUT
IT J~1 BINPUT
IF (IT.GT.NJNT) GO TO 18 BINPUT
JPL = J+1 BINPUT
DO 17 L=JP1,NJNT BINPUT
IF (IABS(KNT(L)).NE.IT) GO TO 17 BINPUT
KL =KNT(L) B INPUT
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KHT(L) =0 B INPUT
IF (KL.GT.O) GO TO 18 B INPUT
MFLX =NFLX+l BINPUT
NFLEX(1.NFLX) =IAFS(KNT(J)) BINPUT
NFL.EX(2,NFLX) =IT BINPUT
IT =L+l BINPUT

17 CONTINUE BINPUT
18 IF (NFLX.GE.NfFA) GO TO 20 B INPUT

WRITE (6.19) BINPUT
19 FORMAT('OERROR IN DEFINING FLEXIBLE SEGMENTS, OILY ONE NEGATIVE JIBINPUT
*T IN STRING. PROGRAM TERMINATED.') BINPUT
STOP 3 BINPUT

20 DO 21 K=NFA,NFLX BINPUT
21 NFLEX(3,K) =IT BINPUT
22 CONTINUE BINPUT

o BINPUT
C INPUT CARDS B.4.J FOR EACH JOINT. BINPUT
C B IJPUT

DO 23 J=1,NJNT BINPUT
*READ (5,24) (SPRING(I,3*J-2).I=1,5),(SPRING(I,3*J-1),I=1,5) BINPUT

23 IF (EULER(J)) READ(5,24)(SPRING(I,3*J),I=1,5).(ANG(I,J),I=1,3) SLIP
24 FORMAT(2(4F6.O,Fl2.0)) BINPUT

C BINPUT
C INPUT CARDS B.5.J FOR EACH JOINT. BINPUT
C B INPUT

DO 25 J=1,NJNT BINPIJT
READ (5,26) (VISC(I,3*J-2),I=1,7) BINPUT
IF (.NOT.EULER(J)) GO TO 25 SLIP
READ (5.26) (VISC(I,3*J-1),I=1,7) BINPUT
READ (5,26) (VISC(I,3*J ),I=1,7) BINPUT

25 CONTINUE B INPUT
26 FORMAT(5F6.0,18X,2F6.0) BINPUT

C B INPUT
C INPUT CARDS B.6.I FOR EACH SEGMENT. BINPU
C B INPUT

27 DO 28 I=1,NSEG BINPUT
29 READ (5,29) ((SGTEST(J,K,I),J=1,3),K=1,4) HINPUT

*29 FORMAT(12F6.0) BIMPU
C BINPUT
C PRINT CARD B.1 BINPUT
C BINPUT

WRITE (6,30) BDYTTL,NSEG,NJNT,NPG,UNITM,UNITT,UNITL,UNITL, PAGE
UNITL,UNITM PAGE

*NPG=NPG41 PAGE
30 FORMAT('1 CRASH VICTIM' .5X,5A4,I5,'SGET'.5 JIS,5X PAGE

S'PAGE',15/120X,'CARD B.1'/25X,'PRINCIPAL MOMENTS OF INERTIA', PAGE
14X,'SEGMENT CONTACT! ELLIPSOID' ,28X,'CARDS B.2'/ BINPUT
3X, 'SEGMENT' ,6X, 'WEIGHT' .7X,' (' ,A4, '-' ,A4, '**2-' ,A4,') ' BINPUT
I1X,'SEMIAXES (',A4,')',12X,'CENTER (',A4.')', BINPUT

* 1X,'PRINCIPAL AXES (DEG)'/ BINWPUT
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* 'I SYM PLOT (',A4,')',7X,'X',8X,'Y',8X.'Z ',BINPIJT

*2(9X.'X',7X,'Y',7X,'Z'),BX,'YAW',5X,'PITCH',5X,'ROLL'/) BINPUT
C BINPUT
C PRINT CARDS B.2.I FOR EACH SEGMENT. BINPUT
C B INPUT

DO 31 I=1,ISEG BINPUT
31 WRITE (6,32) I,SEG(I),CGS(I),W(I),(PHI(J,I),J=l,3), BINPUT

* (BD(J,I) ,J=1,8) ,(YPRPMI(J,I) ,J=1,3) BINPUT
32 FORMAT(13,1X.A4,2X,A1,F11.3,2X,3F9.4,2(2X,3F8.3),1X,3FQ.2) BINPUT

IF (NJUT.EQ.0) GO TO 50 BUTLER1
C B I PUT
C PRINT CARDS B.3.J FOR EACH JOINT. BINPUT
C ElINPUT

IF(IDYPRT.EQ.O) WRITE(6,33) UNITL,UNITL TGMOD5
IF(IDYPRT.EQ.1) WRITE(6,733) UNITL,UNITL TGUOD5

33 FORMhT(///120X,'CARDS B.3'/ BINPU
*3X,'JOINT',15X,'LOCATION(',A4,') - SEG(JNT)', BINPUT

*3X,'LOCATION(',A4,') - SEG(J+1)', BIEPUT
*2X. 'PRIN. AXIS(DEG) - SEG(JNT)', BINPUT

**2X, 'PRIN. AXIS(DEG) -SEG(J+1)'/ BINPUT
ftJ SYM PLOT JNT PIN', 2(6X,'X',8X,'Y-,8X,'Z',3X), BINPUT
* 2(5X,'YAW',5X,'PITCH',5X,'ROLL',1X) I)BINPUT

733 FORMAT(///120X,'CARDS B.3'/ TGMOD5
*3X,'JOINT',15X,'LOCATION(',A4,') - SEG(JNT)', TGMOD5

*3X,'LOCATION(',A4,') - SEG(J+1)', TGMAOD5
*2X, 'PRIN. AXIS(DEG) - SEG(JNT)', TGMlDD5
*2X, 'PRIN. AXIS(DEG) - SEG(J+1)'/ TGNOD5

* f 'J SYM PLOT JNT PIN', 2(6X,'X',BX,'Y',BX,'Z',3X), TGMDD5
'IDI YAW ID2 PITCH ID3 ROLL ',TGMOD5

ft '1D4 YAW 1D5 PITCH ID6 ROLL '.)TGMOD5
DO 34 J~1,NJNT BINPUT
IF(IDYPRT.EQ.O) TOMODDS

*WRITE (6,35) J,JOINT(J),JS(J),JNT(J),IPIN(J),(SR(I,2*J-1),I=1,3), TGNOD5
* ~(SR(I,2*J) ,I=1,3) ,(YPRl(I,J) ,I=1,3) ,(YPR2(I,J) ,I=1,3)BINPUT

N'IF(IDYPRT.EQ.1) TGMOD5
*WRITE(6,735) J.JOINT(J),JS(J),JNT(J),IPIN(J),(SR(I,2*J-1),I=1,3), TOMOD5

ft (SR(I,2*J) ,I=1,3) ,(IDYPR(I,J) ,YPR1(I,J) ,I=1,3) , TGUOD5
* *(IDYPR(I+3,J),YPR2(I,J).I=1,3) TGNOD5

IF (.NOT.EULER(J)) GO TO 34 SLIP
IEULER(J) = 8 B INPUT
IF (IPIN(J).EQ.4) GO TO 34 BINPUT
IEULER(J) =11 + IPIN(J) BIVPUT
IPIN(J) =-4 BINPUT

*34 CONTINUE B I PUT
35 FORMAT(I3,LX,A4,2X,Al,2X,2I3,2(1X.3F9.3),2(1X,3F9.2) )BINPUT

735 FORMAT(I3,lX,A4,2X,A1,2X,2I3,2(1X,3F9.3).2(lX,3(1X,I1,F7.2))) TGOD5
IF (.NOT.SLIP) GO TO 89 SLIP
WRITE (6,83) UNITM,UNITM SLIP

83 FORMAT(// UNLOCK CONDITIONS FOR SLIP JOINTS'/ SLIP
* t' JOINT TENSION COMPRESSION'/ SLIP
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V * 41. ( A4, ) .1. (.A4* ) I)SLIP
DO 85 J = 1NJNT SLIP
IF (EULER(J)) GO TO 85 SLIP
IF (IABS(IPIN(J)).LT.5) GO TO 85 SLIP
WRITE (6,84) J,CONST(1,J),CONST(2,J) SLIP

84 FORMAT(1X,I6,4X,FlO.3,3X.F1O.3) SLIP
V85 CONTINUE SLIP

C B I PUT
C SET UP HT MATRIX FROM YPRI & YPR2 INPUT. B I PUT
C HA IS 3RD COLUMN & HB IS 2ND COLUMN OF HT. BINPUT
C FOR A SLIP JOINT(IPIN=7) JIB IS 3RD COLUMN OF HT. SLIP
C B I PUT
89 IF (NPRT(23).NE.O) WRITE (6,36) NPG SLIP

IF (NPRT(23).NE.0) NPG=NPGI+1 PAGE
36 FORMAT('l NT ARRAY AS COMPUTED FROM YPRI & YPR2 INPUT.',77X, PAGE

*'PAGE',I5) PAGE
NDO 38 J=1,NJNT BINPUT
'NSR(4,2*J-1) = 0.0 SLIP

SR(4,2*J ) = 0.0 SLIP
*CALL DRCYPR (TMP1,YPR1(1,J),IDYPR(1,J)) BINPUT

CALL DRCYPR (TMP2,YPR2(1,J),IDYPR(4,J)) BINPUT
DO 37 I=1,3 BINPUT
ANGD(I,J) =0.0 BINPUT
HA(I,2*J-1) =0.0 BINPUT
HA(I,2*J ) =0.0 BINPUT
X =2 SLIP
IF (IABS(IFIN(J)).EQ.7) K =3 SLIP
HB(I,2*J-1) =TMP1(K,I) SLIP
HB(I,2*J ) = TMP2(K,I) SLIP
DO 77 X=1,3 SLIP
HT(I,K.2*J-1) =TMP1(K,I) SLIP

77 HT(I,K,2*J ) =TMP2(KI) SLIP
IF (.NOT.EULER(J)) GO TO 37 SLIP
CONST(I,J) = YPR3(I,J)*RADIAN SLIP
ANG(I,J) =ANG(LI.J)*RADIAN - CONST(I,J) SLIP

37 CONTINUE SLIP
38 IF (NPRT(23).NE.0) WRITE (6.39) J,JOINT(J), BINPUT

* ((HT(I,K,2*J-1) ,K=1,3) ,(HT(I,K,2'J) .K=1,3) .1=1,3) BINPUT
39 FORMAT('0',I4.2X,A4,3X,3FI2.6,3X,3Fl2.6/(14X,3Fl2.6,3X,3FI2.6)) BINPUT

C BINPUT
C PRINT CARDS B.4.J FOR EACH JOINT. BINPU
C B I PUT

WRITE (6,41) NPG,UNITL,UNITM,UNITL,UNITM PAGE
* NPG=NPG+l PAGE

41 FORMAT('l JOINT TORQUE CHARACTERISTICS' .93X, PAGE
*'PAGE',15/120X,'CARDS B.4-/ PAGE

*23X,'FLEXURAL SPRING CHARACTERISTICS'.281,'TORSIONAL SPRING' , BINPUT
*CHARACTERISTICS'// BINPUT

*15X,'SPRING COEF. (',2A4,'/DEG'**J)',8K,'ENERGY JOINT', BINPUT
7X,'SPRING COEF. (',2A4,'/DEG**J)',8X,'ENERGY JOINT'/ JBINPUT
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'01W!' ',2(8X,'LINEAR QUADRATIC CUBIC DISSIPATION STOP ')BINPUT

DO 42 J=1,NJNT BINPU
JI = 3*J-2 BINPUT
J2 = 3*J-1 BINPUT
J3 = 3*J BINPUT
WRITE (6,43) J,JOINT(J) ,((SPRING(I,JJ),I=1,5) ,JJ=J1,J2) BINPUT

42 IF (EULER(J)) WRITE (6,44) (SPRING(I,J3),I=1,5) SLIP
43 FORMAT(I3,1X,A4,2(3X,3Fl2.3,2F10.3)) BINPUT
44 FORMAT(11X,3F12.3,2F10.3) BINPUT

C BINPUT
C PRINT CARDS B.5.J FOR EACH JOINT. BINPUT
C B INPUT

WRITE (0,46) (UNITL,UNITM,UNITT,I=1,2) ,(UNITLUNITM,I=1,2) ,UNITT BINPUT
46 FORMtAT(///120X,'CARDS B.5'/ BINPUT

*38X,'JOINT VISCOUS CHARACTERISTICS AND LOCK-UNLOCK CONDITIONS'// BINPUT
*14X,'VISCOUS',QX,'COULOMB',7X,'FULL FRICTION' ,5X,'MAX TORQUE FOR' ,BINPUT
f4X,'MIN TORQUE FOR' ,4X,'MIN. ANG. VELOCITY' ,6X,'IMPULSE'/ BINPUT
*2X, 'JOINT' ,5X, 'COEFFICIENT' ,4X, 'FRICTION COEF. ANGULAR VELOCITY', BINPUT

* f4X,'A LOCKED JOINT' ,4X,'UNLOCKED JOINT' ,4X,'FOR UNLOCKED JOINT', BINPUT
ft4X, 'RESTITUTION'/ BINPUT
*8X,'(' ,3A4,'/DEG) (',2A4,')',6X,'(DEG/' ,A4,')',1OX,'(',2A4,')', BINPUT
*8X,'(',2A4,')',10X,'(RAD/',A4,')',8X,'COEFFICIENT'/ )BINPUT
DO 47 J=1,NJNT BINPU
Jl 3*J-2 BINPUT
J2 = 3ftJ-1 BINPUT
J3 =3*J B INPUT
WRITE (6,48) J,JOINT(J),(VISC(I,J1),I=1,7) BINPUT

47 IF (EULER(J)) WRITE (6,49) ((VISC(I,JJ),I=1,7),JJ=J2,J3) SLIP
48 FORMAT(13, 1X,A4.F13.3,2F15.2,F22.2,F18.2,F20.2,F17.3) BINPUT
49 FORMAT( 8X,F13.3 ,2FI5.2,F22.2,FJB. 2,F20. 2,F17.3) BINPUT

C B INPUT
C PRINT CARDS B.6.I FOR EACH SEGMENT. BINPUT
C B I PUT

50 WRITE (6,51) NPG,(UNITT,UNITL,UNITT,I=1,2) PAGE
NPG=NPG+1 PAGE

51 FORMAT('1',122X,'PAGE',I5/20X, PAGE
* ft'SEGMENT INTEGRATION CONVERGENCE TEST INPUT' ,58X,'CARDS B.6'//PAGE

ft 17X,'ANGULAR VELOCITIES', llX,'LIVEAR VELOCITIES', BINPUT
* OX, 'ANGULAR ACCELERATIONS' ,gX, 'LINEAR ACCELERATIONS' / BINPUT
21X,'(RAD/',A4.')', l8X.'(',A4,'/t,A4,')', BINPUT

ft 17X,'(RAD/',A4,'**2)', 16X,'(',A4,'/',A4,'**2)'/ BINPUT
-~a'SEGMENT', 4C' MAO. ABS. REL.') /BINPUT

ft 'NO. SYM', W( TEST ERROR ERROR') I)BINPUT
DO 52 I=1,NSEG BINPUT

52 WRITE (8,53) I,SEG3(I),((SGTEST(J,K,I),J=1,3),(=1,4) BINPUT
53 FORMAT(13, 1XA4,4(Fil.3,Fg.3,F9.4) )BINPUT

IF (NFLX.EQ.O) GO TO 62 BINPUT

0.C B I PUT
C INPUT AND PRINT CARDS B.7 BINPU
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C CARD B.7.A NFX: NO. OF INTERIOR SEGMENTS OF FLEXIBLE ELEMENTS. BINPUT
C KNT(J),J=1,NFX: THE SEGMENT NUMBERS. BIIIPUT
C El NPUT

READ (5,54) NFX,(KNT(J),J=1,NFX) BINPU
54 FORMAT(1814) BiNPUT

IF (NFX.NE.IFLX) WRITE (6.55) NFX,NFLX BINPUT
55 FORM&T('OINPUT ERROR ON CARD B.7.A, NPX =',14. ' BUT NFLX =',14/ BINPUT

I AS COMPUTED FROM CARDS B.3. PROGRAM TERMINATED.') BINPUT
IF (NFX.NE.NFLX) STOP 4 BINPUT
WRITE (6,58) MPG PAGE
NPG=NPG+1 PAGE

56 FORMAT(1I',122X,'PAGE',I5/121X,'CARDS B.7-) PAGE
DO 60 JJ=1,NFX B IN PUT
DO 57 K=1,NFLX BINPU
IF (KNT(JJ).EQ.NFLEX(2,K)) GO TO 59 BINPUT

57 CONTINUE B INPUT
,..,WRITE (6,58) KNT(JJ) BINPUT

58 FORMAT('OINPUT ERROR ON CARD B.7.J. SEGMENT NO.',I4.' IS NOT AN INBINPUT
*TERIOR SEGMENT OF A FLEXIBLE ELEMENT FROM DATA ON CARDS B.3. '/ BINPUT

IPROGRAM TERMINATED.') BINPUT
* STOP 5 B INPUT

59 IF(NFLX.GT.MNFLX) STOP 99 TGMOD5
C B I PUT
C CARDS B.7.J HF ARRAY FOR SEGMENT KNT(JJ) BINPUT
C BINPUT

READ (5,29) ((HF(I,J,K),J=1,12),1=1,4) TGMOD5
DO 737 LL=1,3 TGMOD5
L =(LL-1)*4 TGMOD5
DO 737 I=1,4 TGMOD5
DO 737 J=1,4 TGMOD5

737 IF(HF(I,J+L,K).NE.HF(J,I+L,K)) STOP 100 TGMOD5
60 WRITE (6,61) KNT(JJ),K,(NFLEX(I,X),I=1,3), BINPUT

0((HF(I,J,K),J=1,12),I=1,4) BINPUT
61 FORMAT('O HF ARRAY FOR INTERIOR SEGMENT NO.',I4,20X, BINPUT

'(NFLEX(I,',I1,'),I=1,3) z',316// BINPUT
*(3X,4F10.4,3X,4F10.4,3X,4F10.4) )BINPU

62 IF (NJNT.EQ.O) GO TO 65 BINPUT
*C El NPUT

C CHANGE SPRING AND VISC FROM DEG TO RAD BINPUT
C B I PUT

DO 64 I=1,NJNT BINPUT
Jl = 3*1-2 B INPUT
J2 = 3*1-1 BINPUT

*IF (EULER(I)) J2= 3*1 SLIP
DO 63 J=J1,J2 BINPUT
SPRING(1,J) = SPRING(1,J)/RADIAN BINPUT
SPRING(2,J) =SPRING(2,J)/RADIAN**2 BINPUT
SPRING(3,J) =SPRING(3,J)/RADIAN**3 BINPUT
SPRING(5,J) = SPRING(5,j)*RADIAN BINPUT

*63 CONTINUE B I PUT
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IF (.NOT.EULER(I)) J2 = Jl SLIP

DO 64 J=JI,J2 BINPUT
VISC (1,J) = VISC (1,J)/RADIAN BINPUT

64 VISC (3,J) = VISC (3,J)*RADIAN BINPUT
EENC BIEPUT

C W ARRAY HAS BEEN SUPPLIED IN LBS. SET UP RECIPROCAL MASS (RW) BINPUT
C AND MOMENT OF INERTIA (RPHI) ARRAYS. HOWEVER, IF W OR ANY ELEMENT BINPUT
C OF PHI IS ZERO, SEGMENT WILL BE CONSIDERED SINGULAR (ISING=1) AND BINPUT
C ALL RECIPROCALS WILL BE ZERO SO AS TO NULLIFY COMPUTATIONS IN THE BINPUT
C DAUX ROUTINES. NS IS THE NUMBER OF SINGULAR SEGMENTS. BINPUT
C BINPUT

65 NS = 0 BINPUT
DO 68 I=1,NSEG BINPUT
ISING(I) = 0 BINPUT
RW(I) = 0.0 BINPUT
IF (W(I).EQ.0.0) ISING(I) = 1 BINPUT
DO 66 K=1,3 BINPUT

.-, IF (PHI(K,I).EQ.0.0) ISING(I) = 1 BINPUT
66 RPHI(K,I) = 0.0 BINPUT

* IF (ISING(I).EQ.1) NS = NS+1 BINPUT
IF (ISING(I).EQ.1) GO TO 68 BINPUT

.' RW(I) = G/W(I) BINPUT
DO 67 K=1,3 BINPUT

67 RPHI(K,I) = 1.0/PHI(K,I) BINPUT
68 CONTINUE BINPUT

,C BINPUT
C SET UP ELLIPSOID MATRIX AND INVERSE (ASSUME YAW,PITCH,ROLL 0) BINPUT
C FOR 1ST NSEG ELLIPSOIDS IN BD(7-15) AND BD(16-24). BINPUT
C B INPUT

DO 71 J=I,NSEG BINPUT
DO 70 I=7,24 BINPUT

70 BD(I,J) = 0.0 BINPUT
DO 71 1=1,3 BINPUT
BD(4*I+3,J) 1.0/BD(I,J)**2 BINPUT

.P 71 BD(4*I+12,J) BD(IJ)**2 BINPTJT
RETURN BINPUT

SEND BINPUT

-.

,': -:,
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SUBROUTINE BLKDTA BLKDTA
C REV IV 07/23/86TWOPI
C THIS SUBROUTINE REPLACES THE BLOCK DATA SUBPROGRAM OF PREVIOUS BLKDTA
C VERSIONS OF CVS-III TO INITIALIZE COMMON/CISITS/ IN A MANNER BLKDTA
C THAT IS INDEPENDENT OF THE COMPUTER SYSTEM BEING UTILIZED. BLKDTA
C BLKDTA

IMPLICIT REAL*8 (A-H,0-Z) BLKDTA
COMMN/CNSNTS/ PI,RADIAN,G.THIRD,EPS(24), BLKDTA

*UNITL,UNITN,UNITT,GRAVTY(3),TWDPI TWOPI
COMN/TEMPVS/ ZERO ,OME ,THREE ,TEN,01E80 BLKDTA
DATA UM/8H LBS IUT/8H SEC /,UL/Bli IN /BLKDTA
ZERO =0.0 BLKDTA
ONE =1.0 BLKDTA
UNITM = UN BLKDTA

AUNITT =UT BLKDTA
UNITL =UL BLKDTA
G = 386.088D0 BLKDTA
GRAVTY(l) =ZERO BLKDTA
GRAVTY(2) =ZERO BLKDTA

*GRAVTY(3) =0 BLKDTA
THREE =3.0 BLKDTA
TEN =10.0 BLKDTA
ONE80O 180.0 BLKDTA
PI DATAN2(ZERO,-ONE) BLKDTA
TWOPI =2.0*PI TWOPI
RADIAN =PI/ONE8O BLKDTA
THIRD =ONE/THREE BLKDTA
EPS(l) =ONE/TEN BLKDTA
DO 10 I=2,24 BLKDTA

10 EPS(I) EPS(I-1)/TEN BLKDTA
RETURN BLKDTA
END BLKDTA
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SUBROUTINE CFACTT(A,B,D) CFACTT
C REV 03 05/31/73CFACTT
C GIVEN 3X3 MATRIX A CFACTT
C COMPUTE B TRANSPOSE OF COFACTORS (SIGNED MINORS) CFACTT
C AND) D THE VALUE OF THE DETERMINANT OF A. CFACTT
C INVERSE OF A IS B(J,X)/D CFACTT
C CFACTT

IMPLICIT REAL*8 (A-H,O-Z) CFACTT
DIMENSION A(3,3),B(3,3) CFACTT
M = 4 CFACTT
L = 2 CFACTT
N = 3 CFACTT
D =0.0 CFACTT
DO 20 J=1,3 CFACTT
B(J,J) =.A(L,L)*A(N,N)-A(L,N)*A(N,L) CFACTT

IF (J.EQ.3) GO TO 20 CAT
L = N CFACTT
N= J CFACTT
K = J+1 CFACTT

*DO 15 K=KK,3 CFACTT
M =M-1 CFACTT
B(K.J) = A(K,M)*A(M,J)-A(XJ)*A(M,M) CFACTT

15 B(J,K) = A(J,M)*A(M,K)-A(J,K)*A(M,M) CFACTT
20 D = D+A(1,J)*B(J,1) CFACTT

RETURN CFACTT
END CFACTT
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SUBROUTINE CHAIN(ISKIP) JDRIFT
C REV IV 07/24/86SLIP
C COMPUTES THE LINEAR POSITION AND VELOCITY IN INERTIAL REFERENCE CHAIN
C OF BODY SEGMENTS FROM THOSE OF THE REFERENCE SEGMENTS CHAIN

.1C (I.E., SEGMENT NO. 1 AND EACH SEGMENT J FOR WHICH JNT(J)=0). CHAIN
C CHAI N

IMPLICIT REAL8(A-HO-Z) CHAIN
COMMON/CONTRL/ TIME, 15KG, NJNT ,NPL , MLT PIBAG, NVEH,NGBND, CHAIN

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(38),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),CHAIN

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYN(30) CHAIN
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4.60) ,HA(3,60).HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), CHAIN
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) .JOINTF(30) CHAIN

COMMON/CEULEB/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30), SLIP
* FE(3,30) ,TQE(3,30),CONST(5,30) SLIP

COMMON/TEMPVS/ Tl(3) .T2(3),T3(3) ,T4(3) ,T5(3) ,T6(3) ,T7(3) SLIP
DATA IFIRST/1/ SLIP
CALL ELTIME (1,11) ATBIII

9IF (NJNT.EQ.O) GO TO 71 ATBIII
IF(ISKIP.NE.0) CALL DRIFT JDRIFT
DO 70 J=1,NJNT ATBI II
K =IABS(JNT(J)) ATBI II
IF (K.EQ.O) GO TO 70 ATBIII
IF (ISING(J+1).LT.0) GO TO 70 ATB!III

C ATBIII
C COMPUTE SEGMENT POSITIONS BY ATE III
C P(J+l) =P(K) + D(K)'*R(K,J) -D(J+1)'*R(J+1,J) ATBIII
C ATBIII
C COMPUTE SEGMENT VELOCITIES BY ATBIII
C V(J+1) =V(K) + D(K) '*W(K) X R(K,J) -D(J+1) '*W(J+1) X R(J4'1,J) ATBIII
C ATBIII

CALL CROSS (WMEG(1,K).SR(1,2*j-l),T1) JDRIFT
CALL DOT31 (D(1,1,K),T1,T3) ATBIII

VCALL CROSS (WMEG(1,J+1),SR(1,2*j),T2) ATBIII
CALL DOT31 (D(1,1,J+1),T2,T4) ATBIII
CALL DOT31 (D(l.1,K),SR(1,2*J-1),Tl) ATBIII
CALL DOT31 (D(1,1,J+1).SR(1.2*J),T2) ATBIII
IF (IABS(IPIN(J)).LT.5) GO TO 50 SLIP
IF (IEULER(J).EQ.-I)GO TO 50 SLIP
IF (IFIRST.EQ.1) GO TO 50 SLIP
DO 40 I 1,3 SLIP
T5(I) =SEGLP(I,J+1) + T2(I) - SEGLP(I,K) - T1(I) SLIP

40 T6(I) = SEGLV(I,J.1) + T4(I) - SEGLV(I,K) - T3(I) SLIP
CALL DOT31 (D(1,1,K),HT(1,,3,2*J-1),T7) SLIP
SR(4,2*J-1) =T5(1)*T7(1) + T5(2)*T7(2) + T5(3)*T7(3) SLIP
SR(4,2*J ) = T6(1)*T7(l) + T6(2)*T7(2) + T6(3)*T7(3) SLIP
CALL CROSS (WMEG(1,K),HT(1,3,2*J-1),T5) SLIP
CALL DOT31 (D(1,1,K),T5,T6) SLIP
DO 45 I =1 ,3 SLIP
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Tl(I) = TI(I) + SR(4,2*J-I)T7(I) SLIP
45 T3(I) = T3(I) + SR(4,2*J )*T7(I) + SR(4,2*J-1)*Te(I) SLIP
50 DO 60 I=1,3 SLIP

SEGLP(I,J+I) = SEGLP(IK) + TI(I) - T2(I) ATBIII
80 SEGLV(I,J1) = SEGLV(I.K) + T3(I) - T4(I) ATBIII
70 CONTINUE CHAIN

IFIRST = 0 SLIP
C CHAIN
C OPTIONAL OUTPUT CHAIN
C CHAIN

71 IF (NPRT(20).NE.0) WRITE(6,90) TIME CHAIN
,((SEOLP(I,J),I=1,3),Jzl,NSEG) CHAIN
i((SEGLV(I,J),I=1,3),J=1,NSEG) CHAIN

90 FORMAT('0 LINEAR POSITIONS AND VELOCITIES OF BODY SEGMENTS FROM CHCHAIN
*AIN FOR TIME =',F12.6/(gFI3.5)) CHAIN
CALL ELTIME(2,11) CHAIN
RETURN CHAIN
END CHAIN

0
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SUBROUTINE CINPUT CINPUT

C REV ITi.2 08/08/84REVIII
C INPUT CARDS E.1 - E.4 FOR THE FORCE-DEFLECTION, INERTIAL SPIKE, CINPUT

C R FACTOR, G FACTOR AND FRICTION COEFFICIENT FUNCTION DEFINITIONS CINPUT
C CINPUT

IMPLICIT REAL*8(A-H,O-Z) CINPUT
COMMON/CONTRL/ TIME,ISEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, PAGE

* IS,NQ,ISD,NFLX,NHRISS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE

COMMON/TABLES/MXNTI,MXNTBMITB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMEIB

COMONITEMPVS/JTITLE(5.51),NF(5) ,NT(3),KTITLE(31) CINPIJT
REAL JTITLE ,KTITLE CINPUT

C CI NPUT
IS =0 CI NPUT
DO 10 I 1,50 CINPUT

10 NTI(IM 0 CINPUT
J1 =1 CINPUT

C CINPUT
C INPUT CARD E.1 - FUNCTION NO. AND TITLE, IF NO. > 50 SKIP OUT. CINPUT

C CI IPUT
*11 READ(5,12) I,(KTITLE(J ),J = 1,5) CINPUT

12 FORMAT (14,4X,5A4) CINPUT
IF (I.GT.50) GO TO 30 CINPUT
DO 13 J =1,5 CINPUT

13 JTITLE(JI) =KTITLE(J CINFPUT
C C INPUT
C HAS FUNCTION NO. BEEN ALREADY USED? C INPUT
C CINPUT

IF (NTI(I).NE.O) WRITE(6,14) I CINPU
14 FORMAT('0 FUNCTION NO.',I4,' HAS ALREADY BEEN INPUTTED AND WILL BECINPUT
*REPLACED BY NEXT FUNCTION') CINPUT

NTI(I) =JI CINPUT
J2 =J1+4 CINPUT

C CINPUT
C INPUT CARD E.2 C1NPUT

I'C CINPUT
READ(5,15) (TAB(J),J = J1,J2) CINPUT

15 FORMAT (6F12.0) CINPUT
oIS 1 -IS CINPUT

IF (IS.EQO) WRITE(6,16) CINPUT
IF (IS.EQ.O) GOTO 40 PAGE
WRITE(6,41) NPG PAGE

41 FORMAT('1',122X,'PAGE'.I5) PAGE
NPG=NPG+1 PAGE

*16 FORMAT(/////) CI IPUT
40 WRITE(6,17) I,(JTITLE(J,I),J=1,5),I,NTI(I),(TAB(J),J=J1,J2) PAGE
17 FORMAT(' FUNCTION NO.',I4,4X,5A4,20X.'NTI(',I2,') =',15,45X, PAGE

/ ~ 'CARDS E'//1OX,'DO',13X,'D1',13X,'D2',13X,'D3',1:3X,'D4'/5F15.4//)CINPUT
DO = TAB(J1) CINPUT
DI TAB(Jl+l) CINPUT

*D2 =TAB(J142) CINPUT
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JI= J2+1 CI IPUT
IF (DI) 22,18,20 CINPIJT

C CINPUT
C FUNCTION IS CONSTA.NT D2 FOR ALL D. CINPUT
C CINPTT

18 WRITE(6,19) D2 CINPUT
19 FORUAT(7X,'FUNCTION IS CONSTANT' ,12.6) CINPUT

GO TO 11 CINPUT
C CINPUT
C 5TH ORDER POLYNOMIAL ... 1ST FUNCTION CINPUT
C INPUT CARD E.3 cirNirr
C CI IPUT

20 J2 = J1+5 CINPUT
READ(5,15)(TAE(J),J =Jl,J2) CINPUT

2WRITE(6.21) (TAB(J).J = Jl,J2) CINPUT
2FORMAT(7X,'FIRST PART OF FUNCTION - 5TH DEGREE POLYNOMIAL'// CINPUT

-~ 8X,'AO',13X,'Al'.13X,'A2',13X,'A3',13X,'A4',13X,'A5',13X/CINPUT
B F15.6//) CINPUT

Ji J2+1 CINPUT
* GO TO 25 CI IPUT

C CI NPUT
C TABLE LOAD ... 1ST FUNCTION CINPUT
C INPUT CARDS E.4.A-E.4.N CINPUT
C CINPUT

22 READ(5,23) NP! CINPUT
23 FORMAT (1216) CINPUT

TAB(JI) =NPI CINPUT
J1 = J1+1 (VI EPUT
J2 =J1+2#NPI-I CI IPUT
READ(5,15)(TAB(J),J = Jl,J2) CINPUT
WRITE(6,24) NPI, (TAB(J ,J = Jl, J2) CINPUT

24 FORMAT(7X,'FIRST PART OF FUNCTION - ',14,' TABULAR POINTS'// CINPUT
SX,'D',16X,'F(D)' /(FI5.6,F15.4)) CINPUT

Ji= J2+1 CINPUT
C CINPUT
C CHECK FOR SECOND FUNCTION CINPUT
C CI NPUT

025 IF(D2) 28,11,26 CINPUT
C CINPUT
C SECOND FUNCTION ... 5TH ORDER POLYNOMIAL CINPUT
C INPUT CARD E.3 CI IPUT
c CINPUT

26 J2 =J1+5 CI NPUT
0READ(5,15)(TAB(J),J =J1,J2) CINPUT

WRITE(6,27) (TAB(J),J =J1,J2) CINPUT
27 FORMAT(7X,-SECOND PART OF FUNCTION - 5TH DEGREE POLYNOMIAL'// CINPUT

8X,2B',13X,'Bl',l3X,'B2',13X,'B3',13X,'B4,13X,'B',13X/CINPpUT
6F15.6//) CINPUT

JI =J2+1 CINPUT
GO TO 11 CINPUT
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C CINPUT
C SECOND FUNCTION .. TABLE LOAD CI NPUT
C INPUT CARDS E.4.A-E.4.N CINPUT

C CINPUT
28 READ(5,23) NPI CINPUT

TAB(J) = NPI CINPUT
J1i J1+l CINPUT
J2 =Jl+2*NPI-1 CINPUT
READ(5,15)(TAB(J),J = Jl,J2) CINPUT
WRITE(6,29) NPI. (TAB(J, J = JI,.J2) CINPUT

29 FORMAT(7X,'SECOND PART OF FUNCTION - ',14,' TABULAR POINTS'// CINPUT
BX8,'D',IGX,'F(D)' /(F15.6,FI5.4)) CINPUT

JI = J2+1 CINPUT
GO TO 11 CINPUT

30 MXTBI = JI-1 CINPUT
CALL KINPUT CI NPUT
CALL FINPUT C INPUT
CALL HINPUT CINPUT
RETURN CINPUT

*END CINPUT
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SUBROUTINE CMPUTE (K,M.FT) CMPUTE
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-H,O-Z) CMPUTE
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL.EBLT,NBAG,IVEHPNGRND. CUPUTE

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/CDINT/ UU(4) ,GH(3,4), CHPUTE

*E(3,240), F(5,240),GG(5,240),Y(5,240),U(5,240), CHPUTE
*H,HPRINTHSTPRINTTSTART,ICMT,IDBL,IFLAG CMPUTE

COMMON/COMAIN/ VAR(240) ,DER(240) ,DT,HO,HMAXHMIN,RSTIME, CMPUTE
*ISTEP,NSTEPS.NDINWT,NEQ.IRSIN,IRSOUT CMPUTE

TIME =TSTAET + FT CXPUTE
CALL DZP (NEQ,VAE,G0,E,FT,M) CMPUTE
IF (NPRT(26).EQ.2) CALL OUTPUT(O) CMPUTE
CALL PDAUX (VARPDER,NEQ,K) CUPUTE
IF (NPRT(26).EQ.2) CALL OUTPUT(l) CIMPUTE
RETURN CMPUTE
END CIMPUTE
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SUBROUTINE CONTCT CONTCT
C REV 111.2 08/08/84REVIII
C CONTROLS THE CALLING OF SUBROUTINES REQUIRED TO COMPUTE THOSE CONTCT

*C EXTERNAL FORCES AND TORQUES ACTING 01 THE BODY SEGMENTS. CONTCT
C CONTCT

*IMPLICIT REAL*8 (A-H,O-Z) CONTCT
COMMON/CONTRL/ TIME ,NSEG,NJNT ,NPL ,NBLT ,NBAG,NVEH,NGRND, CONTCT

ftNS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
CONMON/JBARTZ/ MNPL( 30),MNDLT( 8),MNSEG( 30),MNBAG( 8), CONTCT

MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,1O,6), CONTCT
NTPL( 5,30).NTBLT( 5,8),NTSEG( 5,30) CONTCT

COMdMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20), NCFORC
PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF CONTCT

COMMON/TABLES/MXNTIMXNTB,MXTB1PNXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/HRNESS/ BAR(15,100).BBfIOO),BBDOT(100) ,PLOSS(2,.100), CONTCT

* XLONG(20) ,HTIME(2) ,IBAR(5,100),NL(2,100), CONTCT
NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) CONTCT

COMMON/WINDFR/ WrIME(30) ,QFU(3,5) ,QFV(3,5) ,WF(3,30) ,IWIND(30), WINDOP
MWSEG(7,30) ,NFVSEG(6) ,NFVNT(5) ,MOWSEG(30,30) WINDOP

DATA MAXPSF/7O/ ,MAXBSF/20/ ,MAXSSF/46/ NCFORC
C CHGIII
C MAXSSF SHOULD BE 40 BUT IT IS ALLOWED TO OVERFLOW INTO BAGSF NCFORC

VC CHGIII
CALL ELTIME(1,12) CONTCT
NPSF =0 CONTCT
NBSF = 0 CONTCT
NSSF =0 CONTCT
IF (NPL.LE.O) GO TO 21 CONTCT

C CONTCT
C CALL PLELP ROUTINE FOR EACH ALLOWED PLANE-SEGMENT CONTACT. CONTCT
C CONTOT

DO 20 J=1,,NPL CONTCT
IF(MNPL(J).EQ.O) GO TO 20 CONTCT
ICPL = MNPL(J) CONTOT
DO 19 I=1.KPL CONTCT
NPSF = NPSF+1 CONTCT
IF(NPSF.GT.MAXPSF) STOP 57 CHGIII

*Ml =MPL(1,I,J) CONTCT
M2 =MPL(2,I,J) CONTCT
M3 = MPL(3,I,J) CONTCT
NT = NTPL(I,J) CONTCT
JT = NTAB(NT) CONTCT
TAB(JT) =0.0 CONTCT

19 CALL PLELP(M2,M3,M1,J,NT) CONTCT
20 CONTINUE CONTCT
21 IF(NBLT.LE.0) GO TO 41 CONTCT

C CONTCT
*C CALL BELTRT ROUTINE FOR EACH ALLOWED BELT-SEGMENT CONTACT. CONTCT

C CONTCT
DO 30 J=1,NBLT CONTCT]
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IF(MNBLT(J).EQ.O) GO TO 30 CONTCT
KBLT =MIIBLT(J) CONTCT
DO 29 I=1,XBLT CONTCT
VBSF =NBSF+1 CONTCT
IF(NBSF.GT.MAXBSF) STOP 58 CR0111
Ml =MBLT(1,I.J) CONYCT
M2 =MBLT(2,IJ) CONTCT
M3 = BLT(3I1,J) CONTCT
NT = NTBLT(I,J) CONTCT
JT = NTAB(NT) CONTCT
TAB(JT) =0.0 CONTCT
NF = KTAB(NTi5) CONTCT
IF (NF.NE.O) JT =NTAB(NT+6) CONTCT
IF (NF.NE.0) TAB(JT) =0.0 CONTCT

29 CALL BELTRT(M2,M3,Ml,J,NT) CONTCT
30 CONTINUE CONTCT

C CONTCT
C CALL SEOSEG ROUTINE FOR EACH ALLOWED SEGMENT-SEGMENT CONTACT. CONTOT
C CONTCT

41 DO 50 J=1,NSEG CONTCT
IF(MNSEG(J).EQ.0) GO TO 50 CONTCT
KSEG =MUSEG(J) CONITCT
DO 49 I=1,KSEG CONTCT
NSSF = NSSF~l CONTCT
IF(NSSF.GT.MAXSSF) STOP 59 CR0111
Ml = MSEG(1,I,J) CONTCT
M2 = MSEG(2,I,J) CONTCT

*M3 =MSEG(3,I,J) CONTCT
NT = NTSEG(I,J) CONTCT
JT =NTAB(NT) CONTCT
TAB(JT) =0.0 CONTCT

49 CALL SEGSEG(J,Ml,M2,M3,NT) CONTCT
50 CONTINUE CONTCT

C CONTCT
C CALL AIRBAG ROUTINE FOR ALLOWED BAG-SEGMENT CONTACTS, IF ANY. CONTCT
C CONTCT

IF (NBAG.NE.O) CALL AIRBAG CONTCT
C CONTCT
C CALL WINDY ROUTINE FOR WIND FORCES ON EACH SEGMENT. CONTCT
C CONTCT

DO 60 J=l,NSEG CONTCT
IF (MWSEG(1J).EQ.0) GO TO 80 CONTCT
M=MWEG(,J) WINDOP
Ml =MWSEG(2,J) CONTCT
M2 = MWSEG(3,J) CONTCT
M3 =MWSEG(4,J) CONTCT
NT = MWSEG(5,J) CONTCT
CALL WINDY (M,Ml,M2,M3,NT) WINDOP

60 CONTINUE CONTCT
C CONTOT
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C CALL WINDY FOR FORCE FUNCE FUNCTION CALCULATIONS. CONTICT
C CONTICT

NFORCE = NFVSEG(6) CON'TCT
IF (NFORCE.GT.0) CALL WINDY (O,Ml,N2,M3,NT) WINDOP

C CONTICT
C CALL HEELT ROUTINE FOR EACH HARNESS-BELT SYSTEM. CONTICT
C CONTICT

IF (NHRNSS.LE.O) 0O TO 80 CONTCT
J1 = 1 CONTICT
KNLO =0 CONTICT
DO 70 I=1,NHRNSS CONTOT

'4IF (IBLTPH(I).LE.O) GO TO 70 CONTICT
J2 = JI + NDLTPH(I) - 1 COVICT
CALL HEELT (Jl,J2,KNLO,0) CONICT
JI = J2+1 CONICT

70 CONTINUE CONTICT
C CONICT
C CALL SPDAMP FOR SPRING DAMPER FORCES, IF ANY CONTICT

'4C CONTICT
80 IF (NSD.NE.O) CALL SPDAMP CONTCT

CALL ELTIME (2,12) CONTCT
RETURN CONTICT
END CONTCT
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SUBROUTINE CROSS(A,B,C) CROSS
C REV 03 05/31/73CROSS
C COMPUTES VECTOR CROSS PRODUCT C = A X B. CROSS
C CROSS
C ARGUMENTS CROSS
C A,B,C: VECTORS OF LENGTH 3 WHERE C=AXB. CROSS
C CROSS

IMPLICIT EAL*8 (A-HO-Z) CROSS
DIMENSION A(3) ,B(3) ,C(3) CROSS

C(1) = A(2)*B(3) - A(3)*B(2) CROSS
C(2) = A(3)*B(I) - A(1)*B(3) CROSS
C(3) = A(1)*B(2) - A(2)*B(1) CROSS

RETURN CROSS
END CROSS
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SUBROUTINE DAUX (Il) DAUX
C REV IV 07/24/86SLIP
C COMPUTES DERIVATIVES FOR INTEGRATOR ROUTINE BY DAUX
C (1) SET UP INITIAL VALUES FOR ARRAY OF SYSTEM EQUATIONS. DAUX
C (2) MODIFY ARRAYS BY CONSTRAINTS. DAUX

NC (3) SOLVE SYSTEM OF EQUATION FOR F,TQ,QQ AND V4. DAUX
C (4) EVALUATE DERIVATIVES SEGLA AND WMEGD. DAUX
C DAUX

IMPLICIT REAL.8(A-H,O-Z) DAUX
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAGNVEH,NGRND, DAUX

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) PIPO PAGE
COMMON/SGMNTS/ D(3,3,30),WMG(3,30),WMKGD(3,30),U1(3,30),U2(3,30),DAUX

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX
COAMN/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,80) ,HA(3,80) ,HB(3,60), SLIP

* \.RPHI(3,30),HT(3,3,fl0),SPRING(5,90),VISC(7,90), DAUX
* JNT(30) .IPIN(30) ,ISING(30) .IGLOB(30) .JOINTF(30) DAUX

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,80),A22(3,3,60).DAUX
*F(',30),TQ(3,30).WJ(30),A11(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX
* * HHT(3,3,12),RXI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX

RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX
*KQ1(12),KQ2(12).KQTYPE(12) DAUX

COMMOPJ/FLXBLE/ HF(4,12,B),B42(3,3,24),V4(3,B),NFLEX(3,8) DAilY
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DAUX

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30),LPMI(30), ATBIII

NSG(9) ,MSG2(20,9) ,MCG,MCGIN(24,5),KREF(20,9) TTHKREF
C DAUX
C NOTE: DAUX SHARES /TEMPVS/ WITH DAUX11,12,22,31,32 033. DAUX
C DAilY

LOGICAL*l FREE SLIP
COMMON/TEMPVS/ C(3,3,OOO),RHS(3,54),IJK(54,54),IJ,NQ2S, SLIP

* IDUM(458) ,FREE(30) SLIP
DIMENSION T1(3),T2(3),T3(3) TGMOD2
CALL ELTIME(1,9) DAUX

.4C DAUX
C IF I110, ill AND U2 HAVE BEEN SET UP BY CALLING ROUTINE. DAilY

*C DAUX

IF (I1.NE.0) GO TO 8 DAilY
C DAilY

C MODIFY Ul & U2 ARRAYS JRY CONTACT AND JOINT FORCES. DAUX

*CALL CHAIN(NPRT(36)) JDRIFT
CALL SETUP 1 DAUX
CALL VEHPOS DAUX
CALL CONTCT DAUX
CALL VISPR(O,O) DAilY

_CALL EJOINT(O,O) DAUX
*CALL SETUP2 DAUX
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IF (NFLX.GT.O) CALL FLXSEG DAD!
C DAD!

c 10DIFY Ul.U2 AND ADD G TO Ul. DAU!
C DAU!

DO 5 J=4,NGRND DAD!
IF (ISING(J)) 1.3.5 DAD!

1 DO 2 I=1,3 DAD!
U1(I,J) =SEGLA(I,J) DAD!

2 U2(I,J) =WMEGD(I.J) DAU!
GO TO 5 DAD!

3 DO 4 1=1,3 DAD!
U1(I,J) = U1(IJ)*RW(J) + GRAYTY(I) DAD!

4 U2(I,J) = U2(I,J)*RPHI(I,J) DAD!
5 CONTINUE DAD!

C DAD!

C SET UP BODY SEGMENT SYMMETRY ii#AUXI
C NSYM(J = 0 3D MOTION DAD!
C NSYM(J) =J CENTRAL SEGMENT 2D MOTION, NO LATERAL MOTION DAD!
C NSYM(J) = K SEGMENT J SYMETRIC TO SEGMENT K, ALL MOTION DAD!

0C IN THE !-Z PLANE, NO LATERAL MOTION DAD!
C NSYM(J = -K SEGMENT J MIRROR SYMMETRIC TO SEGMENT K, EQUAL DADX
C BUT OPPOSITE LATERAL MOTION PERMITTED DAD!
C DAD!

DO 20 J=1,NGRND DAD!
IF (NSY(J).EQ.O) GO TO 20 DAD!
K = IABS(NSYM(J)) DAD!
DO 205 L=1,3 TGMOD2
Tl(L) =U2(L.J) TGMOD2
T2(L) = U2(L.K) TGOD2
T3(L) rU2(L,J) TGMOD2

205 CONTINUE TGMOD2
IF(LPMI(J).EQ.O.AND.LPMI(K).EQ.0) GO TO 201 TGMOD2
IF(LPMI(J).NE.O.AND.LPMI(K).EQ.0) GO TO 202 TGMOD2
IF(LPMI(J).EQ.0.AND.LPMI(K).NE.O) GO TO 203 TGMOD2
CALL DOT31(DPMI(1,1,J),U2(1,J),T1) TOMOD2
CALL DOT31(DPMI(1,1,K),U2(1,K),T2) TOMOD2
GO TO 201 TGMOD2

202 CALL DOT31(DPMI(1,1,J),U2(1,J),T1) TGMOD2
00 TO 201 TGMOD2

203 CALL DOT31(DPMI(1,1,K),U2(1,K),T2) TGMOD2
201 CONTINUE TGMOD2

IF (NSYM(J).EQ.J) GO TO 19 DAD!
IF (K.LT.J) GO TO 16 DAD!
Ul(1,J) = 0.5*(Ul(l,J) + U1(1,K) DAD!
U)(3,J) =0.5*(U1(3,J) + U1(3.K)) DAD!
T3(2) = 0.5*(T1(2) + T2(2)) TGMOD2
GO TO 17 DAD!

l6 UI10,J) =U1(1,X) DAD!
*U1(3,J) = U1(3,K) DAD!

T3(2) =T2(2) DAD!
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17 IF (NSYd(J).GT.0) GO TO 19 DAUX
IF (K.LT.J) GO TO 18 DAUX
U1(2,J) = 0.5*(U1(2,J) - U1(2,K)) DA11
T301) = O.5*(TI(l) - T201)) TGMOD2
T3(3) =O.5*(T1(3) - T2(3)) TGMOD2
GO TO 208 DAUX

18 U1(2,J) = -U1(2,K) DAUX
T3(1) =-T2(l) TGMOD2
T3(3) = -T2(3) TGMOD2
GO TO 208 DM11

19 U1(2.J) = 0.0 DM11
T301) = 0.0 TGMOD2
T3(3) = 0.0 TGMOD2

206 IF(LPMI(J).EQ.0) GO TO 207 TGMOD2
CALL MAT31(DPMI(I,1,J),T3,U2(1,J)) TGMOD
GO TO 20 TGOI

207 U2(1,J) =T301) TGMOD2
U2(2,J) = T3(2) TGNOD2
U2(3,J) = T3(3) TGNOD2

*20 CONTINUE TGNOD2
C DAUX
C INITIALIZE IJK ARRAY AND IJ COUNTER TO ZERO. DAUX
C DAUX

8 NQ2S = 2iNS +NFLX +IQ DAUX
NJ2 = NQ25 + 2*IJUT DAUX
IF (NJ2.GT.54) WRITE (8,11) NS,NFLX,NQ,NJIT,1J2 DAUX

11 FORMAT('ONS=',IG,',IFLX=',I6,',NQ=',I6,',NJNT=',I6,' AND NJ2=',I8/AFREVS
*e THE VALUE OF NJ2 EXCEEDS THE ARRAY SIZES FOR RES AND IJK IN SUBEDAUX
*OUTINE DAUX. PROGRAM TERMINATED.') DAUX
IF (NJ2.GT.54) STOP 34 DAUX
MJ2 =NJ2 DAUX
DO 10 I=1,NJ2 DAUX
DO 10 J=1,NJ2 DAUX

10 IJK(I,J) = 0 DAUX
IJ =0 DAUX

C DAUX
C ELMINATE SEGLA AND WMEOD FROM SYSTEM OF EQUATIONS. DAUX
C DAUX

IF (NS.GT.0) CALL DAUX55 DAUX
IF (NJNT.EQ.0) GO TO 12 DAUX
IF (NFLX.GT.0) CALL DAUX44 DAUX
CALL DAUXII DAUX
CALL DAUX12 DAUX
CALL DAUX22 DAUX

12 IF (NQ.LE.O) GO TO 15 DAUX
IF (IJNT.EQ.0) GO TO 13 DAUX
CALL DAUX31 DAUX

*CALL DAUX32 DAUX
13 CALL DAUX33 DAUX

DO 14 I=1,NQ DAUX
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14 IF (KQTYPE (I) GE.4) MJ2 =-NJ2 DAUK
15 IF (IPRT(8).EQ.0) GO TO 28 DAUX
21 WRITE (6,22) NPG,(J,J=1,NJ2) PAGE

NPG~NpG. 1 PAGE
22 FORMAT('1 DAUX PRINT OF IJK MATRIX' ,97X,'PAGE',15//6X,4013) PAGE

DO 23 I=1,KJ2 DAUX
23 WRITE (6,24) I,(IJK(I,J),J=1,NJ2) DAUX
24 FORMAT(13,3X,4013) DAUX

WRITE (6,29) DAUX
29 FORMAT('O DAUX PRINT OF ERlS ARRAY'//) DAUX

DO 30 K=1,NJ2 DAUX
30 WRITE (6,27) K,(RHS(I,K).I=1,3) DAUX

WRITE (8,25) NPG PAGE
NPG=NPG+ 1 PAGE

25 FORMAT('1 DAUX PRINT OF C ARRAY ELEMEITS',9IX,'PAGE',I5//) PAGE
DO 26 K=1,IJ DAUX

26 WRITE (0,27) X,((C(I,J,X),J=1,3),I=1,3) DAUX
27 FORMAT(I6,gG14.7) DAUX
28 IF (NPRT(8).EQ.-2) GO TO 31 DAlI!

*C DAUX
C SOLVE SYSTEM OF EQUATIONS FOR F,TQ,QQ & V4. DAli!
C DAUX

CALL FSMSOL (C,RHS,IJK,MJ2,IJ,54,600) CHOIII
IF (NPRT(8).EQ. 2) IPET(8) = -2 DAlI!
IF (NPRT(8).EQ.-2) GO TO 21 DAli!

31 IF (HPRT(8).EQ.-2) NPRT(8) = 0 DAUX
EPS12 = EPS(12) JDRIFT
IF (NJNT.EQ.0) GO TO 49 DAUX
DO 51 I=1,NJNT DAUX
NJ =1Q25 + I DAUX
NI = J+NJNT DAUX
DO 51 X=1,3 DAUX
IF (DABS(RHS(K,NJ))LLT.EPS12) RHS(K,NJ) = 0.0 DAUX
IF (DABS(RHS(K,NI)).LT.EPS12) RHS(K,NI) = 0.0 DAUX
TQ(K,I) TQ(K,I) - RHS(K,NI) DAlI!

51 F(K,I) RHS(X,NJ) DAUX
49 IF (NQ.EQ.0) GO TO 53 DAUX

* DO 52 I=1,NQ DAlI!
J =2*NS + NFLX + I DAli!
DO 52 K=1,3 DAUX
IF (KQTYPE(I).LT.0) RHS(X,J) = 0.0 DAUX
IF (DABS(RHS(X,J)).LT.EP512) RHS(K,J) = 0.0 DAUX

52 QQ(K,I) = RHS(K,J) DAUX
53 IF (NFLX.EQ.0) GO TO 70 DAli!

DO 54 I=1,NFLX DAUX
J =2*NS +I DAlI!
DO 54 X=1.3 DAli!
IF (DABS(RHS(KJ)).LT.EPS12) RliS(K,J) = 0.0 DAli!

54 V4(X,I) =RHS(K,J) DAUX
*C DAli!
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C BACKUP SOLUTION FOR SEGLA AND WHEOD. DAUX
C DAUX

70 DO 71 J=1,NGRND DAUX
DO 71 I=1,3 DAUX
SEGLA(I,J) =U1(I,J) DAUX

71 WMEGD(I,J) = U2(I,J) DAUX
IF (NS.EQ.O) GO TO 79 DAUX

C DAUX
C SET UP SEGIJA & WHEGD FOR SINGULAR SEGMENTS. DAUX
C DAUX

IS = 0 DAUX
DO 78 Jz1,NGRND DAlI
IF (ISING(J).LE.O) 0O TO 78 DAUX
IS = IS+2 DAUX
DO 77 I=1,3 DAUX
IF (DABS(RHS(I,IS-1)).LT.EPS12) RHS(I,IS-1) = 0.0 DAUX
SEGLA(I,J) = SEGLA(I,J) + RHS(I,IS-1) DAUX
IF (DABS(RHS(I.IS )).LT.EPS12) RHS(I,IS z 0.0 DAUX

77 WMEGD(I,J) = WMEGD(I,J) + RHS(I,IS) DAUX
78 CONTINUE DAUX
79 IF (NJNT.EQ.O) GO TO 80 DAUX

C DAUX
C ELIMINATE F DAUI
C DAUX

DO 75 M=l,NJNT DAUX
N c IABS(JNT(M)) DAUX
IF (N.EQ.0) GO TO-73 DAUX
DO 72 I=1,3 DAUX
DO 72 J=1,3 DAUX
bb4L~A(I,W SEGLA(I,g A14'UI,J,iM)uRW(N )*F(J,M) SLIP
SEGLA(I,U41) = SEGLA(I,M41) + AI1(I,J,M)*RW(M41)*F(J,M) SLIP
WMEGD(I,N) = WMEGD(I,N ) - B12(J,I,2*M-1)*RPHI(IN )*F(J,M) DAUX

72 WMEGD(I,Me1) = WMEGD(I,M+1) - B12(J,I,2*M )*RPliI(I,M41)*F(J,M) DAUX
C DAUX
C ELIMINATE TQ DAUX
C DAUX

73 IF (FREE(M) GO TO 75 SLIP
L z1Q25 IJUT + M DAUI
DO 74 I=1,3 DAUX
DO 74 J=1,3 DAUX
WMEGD(I.N ) WMEGD(I,N A22(I,J,2uM-1)*RPHI(I,N )*RNS(J,L) DAUI

S74 WMEGD(I,M.1) =WMEGD(I,M41) + A22(I,J,2*M )*RPHI(I,M.1)*RRS(J,L) DAUX
75 CONTINUE DAUX
80 IF (NQ.EQ.0) GO TO 83 DAUX

C DAUX
C ELIMINATE QQ DAUX
C DAUX

DO 82 K=l,NQ DAlI
* IF (XQTYPE(K).LT.0) GO TO 82 DAIJI

N = KQl(K) DAUX
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M = Q2(K) DAUX
DO 81 I=1,3 DAUX
DO 81 J=1.3 DAUX
SEGLA(I,N) = SEGLA(I.N) - A13(I,J,2*X-1)*RW(N) *QQ(J,K) DAUX
SEGLA(I,M) =SEGLA(I,M) - A13(I,J,2*K )*RW(M) *QQ(J.K) DAUX
WMEGD(I,N) =WMEGD(I,N) - A23(I,J,2*K-1)*RPHI(I,N)*QQ(J,K) DAUX

81 WMEGD(I.M) =WMEGD(I,M) - A23(I,J,2*X )*RPHI(I,M)*QQ(J,X) DAUX
82 CONTINUE DAUI
83 IF (NFLX.EQ.0) GO TO 90 DAUX

C DAUX
C ELIMINATE V4 (TORQUES FOR FLEXIBLE SEGMENTS) DAUX
C DAUX

DO 84 N=1,NFLX DAUX
NI= NFLEX(1,N) DAUX
N2 =NFLEX(2,N) DM11X
N3 =NFLEX(3,N) DAUX
DO 84 I=1,3 DAUX
DO 84 J=1,3 DAUX
WMEGD(I,Nl)= WMEGD(I,Nl) - B42(J,I,3*N-2)*RPHI(I,N).V4(J,N) DAUI
WMEGD(I,N2) =WMEGD(I,N2) - B42(J,I,3*N-1)*RPHI(l,N2)V4(J,N) DAUX

84 WMEGD(I,N3) =WMEGD(I,N3) - B42(JI,3*N )*RPHI(I,N3)*V4(J,N) DAUX
90 DO g1 J=1,NGRND DAUX

DO 91 I=1,3 DAUI
w'.IF (DABS(WMEGD(I,J)).LE.EPS12) WMEGD(I,J) =0.0 DAUX

91 IF (DABS(SEGLA(I,J)).LE.EPS12) SEGLA(I,J) = 0.0 DAUX
C DAUX
C OPTIONAL OUTPUT OF FUNCTIONS AND DERIVATIVES. DAUX
C DAlI

IF (NPRT(9).NE.O) CALL PRINT(GH DAUX )DAUX
C DAUX

CALL ELTIME(2,9) DAUX
RETURN DAUX
END DAUX

104

* ~ ~ ~ e V's I*V:') ,



0r1'-W 

WLMV -W w w w ~ r

SUBROUTINE DAUX11 DAUXI 1
C REV IV 07/24/86SLIF
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUXI 1
C -1DAUXI11
C 1 1DAUX11
C (Cll) (BlI) (N) (All) + (B12) (PHI) (A21) DAUX11
C DAUX11
C -1 -1 DAUXJ 1
C (Ri) (Bli) (M) (Ul) +(B12) (PHI) (U2) - (Vi) DAUX11

C DAUXI 1
IMPLICIT REAL*8(A-H,O-Z) DAUXi11
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,IBLT,NBAG,NVEH,NGRND, DAUX11

NS,NQNSDNFLX,NHRNSS,NWINDF,NJNTF,NPBT(3) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMiE(3,30) ,WWGD(3,3),U(3,30),U2(3,3O),DAUX11

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX11
COMMON/DESCRP/ PHI(:3,30) ,W(30) ,RW(30) ,SR(4,80) ,RA(3,60) ,HB(3,60), SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), DAUX11
JNT(30) ,IPII(30) ,ISIHG(30) ,TGLOB(30) ,JOIITF(30) DAUXIl

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,80),DAUXl
* *F(3,30),TQ(3,30),WJ(30),All(3,3,30) SLIP

*COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54) ,IJ,NQ2S CHOIII
,DN(3,3),DM(3,3),SV(3,3),SM(3,3),HH(3,3),BN(3) DAUX11

CALL ELTIME(1,14) DAUXi11
DO 30 M=l,NJNT DAUX 11
N =IABS(JNT(M)) DAUXi11
MQ -NQ2S + K DAI1I

IJ =IJ+1 DAUXi11
IJX(MQ,MQ) =iJ DAUXi11
IF (N.GT.0) GO TO 13 DAUX 11

C DAUXi11
C IF (N ( 1) SET CII(M,N) = I DAUXI 1
C DAUXi11

1C AND RHS(M) =Vl(M) DAUXI11
9/C DAUXi11

DO 12 I=1,3 DAUXi11
DO 11 J=1,3 DAUXI 1

11 C(I,J.IJ) =0.0 DAUXi11
*C(I,I,IJ) =1.0 DAUXi11

12 RHS(I..MQ) =V1(I,M) DAUXI 1
IJK(MQ,MQ) -JDAUXi11
GO TO 30 DAUXi11

C DAUX11
C IF (N >0) SET RHS(M) Ul(N: - UL(M41) -Vl(M) DAUX11

0C + B12(M,N)U2(N) + 12(M,N.1)U2(M.1) DAUXII
C DAUX11
C AND C11(M,N) = RW(I) + RW(M.1) DAUXIl

C + B12(M,N )PHI(N )'A21(N .M) DAUX11
C + B12(M,M41)PHI(M+1)'A21(M+1,M) DAUX11

0C DAUXI11
0 13 DO 15 I=1,3 DAUJX1 1

-% 105



W.i

TI -Vi(I,M) SLIP
DO 15 J =1,3 DAUXI 1
TI= Ti B12(I,J,2*M-i)*U2(JN) + B12(I,J,2'M)*U2(J,M+i) DAUX11

+ Aii(I,J.M)*(Ui(J,N) - U1(J,M+i)) SLIP
IF (J.LT.I) GO TO 15 DAUXi11
T2 = 0.0 DAUXI 1
IF (J.EQ.I) T2 = W(N) + RW(M.1) DAUXI 1
DO 14 X=1,3 DAUXi11

14 T2 =T2 + B12(I,K,2*M-1).RPHI(K,N )*B12(J,K,2*M-1) DAUXII
+ B12(I,K,2*M )*RPHI(K,M+1)*B12(J,K,2*M )DAUX11

C(I,J,IJ) =T2 DAUXi11
C(J,I,IJ) = T2 DAUX11

15 RHS(I,MQ) =Ti DAUXi11
IF (ISING(N).NE.O) GO TO 30 DAUXi11
L =0 DAUXi11
IF (N.GT.1) L =IABS(JNT(N-1)) DAUX II
IF (L.EQ.0) GO TO 18 DAUX11I

C DAUXI 1
o IF (N ) 1) AND (L =JNT(N-1) ) 0) DAUX11
C -WN DAUX1II
C SET C11(M,N-1) = R()+ B12(M,N)PHI(N)'A21(N,N-1) DAUX11
C DAUX11
C T DAUX11I
C AND C1l(N-1,M) =C(M,N-1) DAUX11
c DAUX11I

KJNT =NQ2S +N -1 DAUXII
IJ =IJ+i DAUX11
IJK(MQ,KJNT) = IJ DAUX 11
IJK(XJNT,MQ) =IJ*1 DAUX11
DO 17 I=1,3 DAUXI 1
DO 17 J=1,3 DAUX11
C(I,J,IJ) =0.0 DAUXi11
DO 16 K=1,3 DAUXi11

16 C(I,J,IJ) = C(I,J,IJ) + B12(I,K,2.M-1)*RPHI(K,I)*B12(J,K,2*N-2) DAUX11
-All(I ,K,M)*RW(N)*A11(J,K,N-1) SLIP

17 C(J,I,Ij+1) =C(I,J,IJ) DAUXi11
IJ =IJ+1 DAUXi11

18 IF (M.EQ.NJNT) GO TO 30 DAUXi11
,W*MI = M41 DAUXL11

DO 21 L=MI,NJNT DAUXi11
IF (IABS(JNT(L)).NE.N) GO TO 21 DAUXi11

c IF (L > M) AND (JNT(L) =N) DAUXi11
C DAUXi11

W
4 C SET C11(M,L) =RW(N) + B12(M,N)PHI(N)'A21(N.L) DAUX11

c DAUXII
C T DAUXI11
C AND C1l(L,M) Cll(M,L) DAUXI 1
C DAUXiII

KJNT =NQ2S + L DAUXI 1
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IJ = IJ+1 DAUXI11
IJK(MQ,KJNT) = IJ DAUXI 1

IJKKNg = IK2J)IPIK~fNB2JKpIl DAU11
DO 20I=1,3DAU11

DO 20 J=1,3 DAUXi11
C(I,J,IJ) =0.0 DAU111
DO 19 X=1,3 DM1111

21CONTINUE DUI

CALL ELTIVE(2,14) DU1
RETURN DU1
END DUI
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SUBROUTINE DAUX12 DAUX12
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAtJE TO COMPUTE DAUX 12
C DAUX12
C '-1 DAUX12
C (C12) = (B12)(PHI) (A22) DAUX12
C DAUX12
C T DAUX12
C (C21) = (C12) DAUX1 2
C DAUXI12

IMPLICIT REAL*B(A-H,O-Z) DAUX1 2
COMNJN/CONTRL/ TIME ,NSEG,IJNT ,NPL,NBLT INDAG. IVHNGEND, DAUX1l2

* NS,NQ,NSD,NFLXNHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/DESCRP/ PHI(3,30) ,W(30) ,EW(30) ,SR(4,60) ,HA(3,80) ,RB(3,60), SLIP

RPHI(3,30) ,HT(3,3,60) ,SPRING(5,Q0),VISC(7,90), DAUX12
JNT(30) ,IPIN(30) ,ISIIG(30) ,IGLOB(30) ,JOINFTF(30) DAUX12

COMMON/CM(ATRX/ Vl(3,30),V2(3.30),V3(3,12),B12(3,3,60),A22(3,3,60).DAUXI2
F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

LOGICAL*l FREE SLIP
COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54) ,IJNQ2S CHGIII

* ,DN(3,3) ,DM(3,3) ,SN(3,3) ,SM(3.3),HH(3.3),BN(3) DAUX12
* IDUM(382) ,FREE(30) SLIP

CALL ELTIME(1,15) DAUX12
NQSJNT =NQ2S + NJNT DAUX12
DO 60 M=1,NJNT DAUX12
N =IABS(JNT(M)) DAUX12
IF (N.EQ.O) GO0 TO 60 DAUX1 2
MQ = Q2 + M DAUX 12
IF (FREE(M)) GO TO 37 SLIP
MJNT = NQSJNT + D. UX12
14 = IJ41 DIJtX12
IJK(M(Q,MJNT) =IJ DA .(12
IJX(MJNTNQ) = 14+l DAI) Y12

V DO 36 I=1,3 DAU. 12
DO 36 J=1,,3 DAT~hk!2
SN(I,J) =0.0 DAUX. 2

*SM(I,J) =0.0 DAUX12
DO 35 X=1,3 DAUX12
SN(I,J) =SN(I,J) + B12(I,X,2*M-1) * RPHI(K,N )*A22(X.J,2*M-1) DAUX12

35 SM(I,J) =SM(I,J) + B12(1,K,2*M * RPHI(K,M'1) A22(K,J,2aM )DAUX12
C(I,J,IJ )=SN(I,J) - SM(I,J) DAUX12

4"36 C(J,I,IJ41) C(I.J,IJ) DAUX1 2
IJ = IJ+1 DAUX 12

37 IF (ISING(N).NE.O) GO TO 50 DAUX12
IF (N.EQ.1) GO TO 43 DAUX12
IF (FREE(N-1)) GO TO 43 SLIP
MJNT = IQSJNT + H-1 DAUX 12
14 = 14+1 DAUX12
IJK(MQ,IMJNT) =14 DAUX 12
IJK(MJNT,MQ) = Ijel DAUX1 2
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DO 42 I=1.3 DAUX 12
DO0 42 J=1.3 DAUX1 2
SIf(IJ) a 0.0 DAUX12
DO 41 K=1.3 DAUX1 2

41 SI(I,J) = SI(I,J) +B12(I,K,2*M-1) RPHI(K,I A22(K,J,2*N-2) DAUX12
C('JI ) = -SI(IJ) DAUX12

42 C(J,I,IJ41) = -SN(I,J) DAUX12
IJ = IJ+1 DAUX1 2

43 DO 49 L=N,IJIT DAUX12
IF (L.EQ.N) GO TO 49 DA'JX1 2
IF (IABS(JNT(L)).NE.N ) 0 TO 49 DAUJX12
IF (FREE(L) GO0 TO 49 SLIP
KJNT = NQSJNT + L DAUX12
IJ = IJ+1 DAUX1 2
IJK(MQ,iMJNT) mIJ DAUX1 2
IJK(MJNT,MQ) =IJ+l DAUX12
DO 48 I=1,3 DAUX1 2
DO 48 J=1,3 DAUX12
SN(I.J) = 0.0 DAUX12
DO 47 K=1,3 DAUX12

47 SN(I,J) = SN(I,J) + B12(I,K,2*M-1) RPHI(K,N )NA22(IC,J,2*L-1) DAUX12
C(IJIJ ) SN(IJ) DAUX1 2

*48 C(J,I,IJ+1) =SN(I,J) DAUX12
IJ = IJ +1 DAUX12

49 CONTINUE DAUX 12
50 IF (M.EQ.IJNT) GO0 TO 00 DAUX12

IF (ISING(Me1).NE.0) GO TO 60 DAUX12
*Ml = M+i DAUX12

DO 9 L=M1,NJNT DAUX12
*IF (IABS(JNT(L)).NE.Ml) GO TO 59 DAUX1 2

IF (FREE(L) GO TO 59 SLIP
ALJNT = NQSJNT + L DAUX12
IJ =IJ+1 DAUX 12
IJK(MQ,MJNT) = IJ DAUX 12
IJK(MJNT,MQ) = IJ41 DAUX1 2

*DO 58 I=1,3 DAUX12
*DO 58 J=1,3 DAUX12

SM(IJ) = 0.0 DAUX1 2
DO 57 K=1,3 DAUX12

57 SM(I,J) = SU(I,J) + B12(I,K,2*M )NRPHI(K,M41) NA22(K,J,2*L-1) DAUX12
C(IJIJ ) = SN(IJ) DAUX1 2

58 C(J,I,IJ+1) = SM(I,J) DAUX12
*IJ = IJ +1 DAUX12

59 CONTINUE DAUX 12
60 CONTINUE DAUX 12

CALL ELTIME(2,15) DAUX12
RETURN DAUX 12
END DAUX12
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SUBROUTINE DAUX22 DAUJX22
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX2 2
C DAUX22
C DAUX22
C -1 DAUJX22
C (C22) = (B22) (PHI) (A22) - (B24) DAUX22
C DAUX22
C -1 DAUX22
C (R2) =(B22) (PHI) (U2) - (V2) DAUX22
C DAUX22

IMPLICIT REAL*8(A-H,O-Z) DAUX22
COMMON/CONT1RL/ TIME,NSEG,NJNT,NPL,NBLT, NAG, NVEH, NORND, DAUX22

a NS,NQ,ISD,NFLX,NHRNSS,NwinDF,NJNTF,NPRT(36) INFO PAGE
COMMON/SGMITS/ D(3,3,30),WMKG(3,30) ,WMKOD(3,30),U1(3,30),U2(3,30),DAUX22

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,ISYM(30) DAUX22
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3.3,60),SPRIIG(5,90),VISC(7,90), DAUX22
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) DAUX22

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),DAUX22
*F(3,30),TQ(3,30),W(30),Al1(3,3,30) SLIP

COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30). JDRIFT
FE(3,30),TQE(3,30),CONST(5,30) JDRIFT

LOGICALal FREE SLIP
COMMON/TEMPVS/ C(3,3,600),RHS(3,54),IJK(54,54),IJNQ2S CHGIII

a DN(3,3),DM(3,3),SN(3.3),SM(3,3) ,HH(3,3).BI(3) DAUX22
ft IDUM(362) ,FREE(30) SLIP

LOGICAL TEST DAUX22
CALL ELTIME(1,16) DAUX22
NQSJNT = NQ2S + NJNT DAUX22
DO 90 M=1,NJNT DAUX22
MJ!FT = NQSJNT + M DAUX22
70 60 I=1.3 DAUX22

60 RHS(I,MJNT) = M2IXU DAUX22
N = IABS(JNT(M)) DAUX22
IF (N.EQ.O) GO TO 90 DAUX22
IF (FREE(U) 0O TO 90 SLIP
IJ =IJ+1 DAUX22
IJK(MJNT,MJNT) = IJ DAUX22
DO 61 J=1.3 DAUX22
DO 61 I=1,3 DAUX22

61 HH(I,J) = 0.0 DAUX22
LGO =IPIN(M).8 SLIP

0TEST .FALSE. DAUX22
GO TO (64,84,04,62,64,64,64,64,63,64,64,64,64,63,63),LGO SLIP

62 IF (IEULER(N).GE.7) GO TO 64 DAUX122
TEST = IEULER(U).LT.4 DAUX22

63 AN = 0.0 DAUX22
DO 51 J=1,3 DAUX22

51 AN = AN + HB(J,2.M-1)aa2 * RPBI(J,N )DAUX22
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+ Efl(J.2*K )**2 * RPHI(J,M.1) DAUX22
IF (TEST) GO TO 64 DAUX22
CALL DOT31 (D(1,1,I),HB(1,2*M-1),BI) DAUJX22
DO 53 J=1,3 DAUX22
DO 53 I=1,3 DAUX22

53 HH(I,J) = &N*BI(I)*BI(J) DAUX22
84 DO 87 I=1,3 DAUX22

RHS(I,MJNT) = -V2(I,M) DAtJX22
DO 88 J=1,3 DAUX22
RHS(IIJNT) = EHS(I,NT) + A22(J,I,2*M-1)*U2(J,N DAUX22

* -A22(J,1,2*M )*U2(JM.1) DAUX22
SN(I,J) = 0.0 DAUX22
IF (TEST) 00 TO 68 DAUX22
DO 85 K=1,3 DAUX22

65 SI(I,J) = SI(I,J) + A22(K,I,2*M-I) *RPHI(K,N ) A22(K,J,2*M-1) DAUX22
*+ A22(KI,2*M )* RPUI(K,U41) *A22(K,J,2*M )DAUX22

86 C(I,J,IJ) = SN(I,J) + HE(I,J) DAUX22
*67 IF (TEST) C(I,I,IJ) = AN DAUX22

IF (ISIIG(N).NE.O) GO TO 90 DAUX22
*IF (I.EQ.1) GO TO 80 DAUX22

IF (FEEE(I-1)) GO TO 80 SLIP
NlJNT = NQSJNT + N -1 DAUX22
IJ = IJ+1 DAUX22
IJK(IMJNT,IJNT) = IJ DAUX22
IJK(N1JNIJNT) = IJ41 DAUX22
DO 77 I=1,3 DAUX22
DO 77 J=1,3 DAUX22
SN(I,J) = 0.0 DAUX22
DO 78 K=1,3 DAUX22

76 SI(I,J) = SN(I,J) + A22(X,I,2*M-1) R PHI(K1 W A22(K,J.2*1-2) DAUX22
C(I,J,IJ) - -S1(I,J) DAUX22

77 C(JI,IJ+1) = -SN(I,J) DAUX22
IJ = IJel DAUX22

80 IF (K.EQ.NJNT) GO TO 90 DAUX22
Ml = Mel DAUX22
DO 88 L=Ml,IJNT DAUX22
IF (IABS(JNT(L)).NE.1) GO TO 88 DAUX22

*IF (FREE() GO TO 88 SLIP
LJNT = NQSJNT + L DAUX22
IJ = IJel DAUX22
IJK(MJNT,LJNT) = IJ DAUJX22
IJK(LJNT,IMJNT) = IJel DAUX22
DO 87 I=1,3 DAUX22
DO 87 J=1,3 DAUX22
SN(I,J) = 0.0 DAUX22
DO 88 K=1,3 DAUX22

88 SN(I,J) = SN(I,J) + A22(K,I,2oM-1) *RPHI(K,I N A22(K,J,2*L-1) DAUX22
C(I,J,IJ) = SN(IJ) DAUX22

87 C(J,I,IJe1) = SI(I,J) DAUX22
0 IJ = IJ~l DAUJX22
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88 CONTINUE DAUX22

90 CONTINUE DAUX22

CALL ELTIVE(2,16) DAUX22

RETURN DAUX22

END DAUX22

J.
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SUBROUTINE DAUX31 DAUX3 1
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX3 1
C DAUX3 1
C -1 -1 DAUX3 1

*C (C13) =(Bll)(M) (A13) + (B12)(PRI (A23) DAUX31
C DAUX3 1
C -1 -1 DAUX3 1
C (C31) = (B31)(M) (All) + (B32)(PHI) (A21) DAUX31
C DAUX31I

IMPLICIT REAL*S (A-N,O-Z) DAUX31
COMMN/CONTRL/ TIME.NSEG,NJNTNPL,nBLT,NBAGIVEH,IORND, DAUX31

NS,NQ,NSD,IFLX,NNRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/DESCRP/ PRI(3,30),W(30),RW(30),SR(4,80),HA(3.00),HB(3,80), SLIP

RPHI(3,30),HT(3,3,80),SPRING(5,90),VISC(7,90), DAUX31
JIT(30) ,IPII(30) .ISIIG(30) ,IGLOB(30) ,JOIMITF(30) DAUX31

COUMON/CKATRX/ VI(3,30),V2(3,30),V3(3,12),B12(3,3,8O),A22(3,3,0),DAJX3l
*F(3,30),TQ(3,30),WJ(30),Al1(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3.3,24), DAUX31
S HHT(3,3.12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUK31

*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX31
*KQ1(12),KQ2(12),KQTYPE(12) DAUX31

COMMON/TEMiPVS/ C(3,3,800),RHS(3,54),IJK(54,54),IJ,IQ2S cHoiri
'4 CALL ELTINE(1,17) DAUX3 1

DO 30 N=l,IQ DAUX31
IF (KQTYPE(I).LT.0) 0O TO 30 DAUX31
KI = KQ1(I) DAUX31
K2 = KQ2(N) DAUX3 1
NNS = NQ2S - NQ + N DAUX31
IF (Kl.LE.1) GO TO 13 DAUX3 1
IF (IABS(JNT(Kl-l)).EQ.O) GO TO 13 DAUX31
IF (ISIIG(Kl).NE.0) GO TO 13 DAUX31

C DAUX31
C -1 DAUX31
C C13(K1-1,N) =B11(K1-1,K1)M (X1)A13(X1,I) DAUX31
C -1 DAUX3 1
C +B120(I-1,Xl)PHI (i(IA23MK,N) DAUX3 1
C DAUX31
C -1 DAUX3 1
C C31(N,XI-1) -B31(N,XD)M (Xl)AII(KlXI-l) DAUX31
C .- 1 DAUX31
C 4 B32(I,KI)FHI (Kl)A21(JlIXl-l) DAUX31
C DAUX3 1

MQ = NQ2S + Kl -1I DAUX31
IJ =IJ+1 DAUX3 1
IJK(NQNVS) = IJ DAUX3 1
IJX(NNS,MQ) = IJel DAUX3 1
DO 12 I=1,3 DAUX3 1
DO 12 J=1,3 DAUX31
SUM = 0.0 SLIP
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TUM = 0. 0 SLIP
DO 11 K=1,3 DAUX3 1
SUM = SUM + B12(IK,2*K1-2)*RPHI(K,K1),A23(K,J,2*I-1 )DAUX31

* -A11(I,K,Kl-l)*RW(Kl)*A13(K,J,2*I-1) SLIP
11 TUM = TUM + B32(IK,2*N-1 )*RPHI(K,K1).B12(J,K,2*K1-2) DAUX31

* - 31(I,K,2*I-1)*RW(Kl)*I(K,J,K1-l) SLIP
C(IJIJl) =SUM DAUX3 1

12 C(I,J,IJ+l) =TUE DAUX3 1
IJ = IJ+1 DAUX3 1

13 IF (K2.LE.1) GO TO 18 DAUX3 1
IF (IABS(JNT(K2-1)).EQ.O) G0 TO 18 DAUX31
IF (ISIIG(K2).IE.O) GO0 TO 18 DAUX31

C T-AUX3 1
C -1 DAUX31
C C13(K2-1,N) = B1I(K2-1,1C2)M (K2)A13(X2.N) DAUX3 1
C -1 DAUX3 1
C + B12(K2-1,K2)PHI (K2)A23(K2,N) DAUX31
C DAUX31
C -1 DAUX3 1
C C31(IK2-1) = B31(I,K2)M (K2)A11(K2.K2-1) DAUX31
C -1 DAUX31
C + B32(I,K2)PHI (K2)A2l(K2,K2-1) DAUX3 1
C DAUX3 1

EQ = NQ2S + K2 -1I DAUX31
IJ = IJ+1 DAUX3 1
IJK(MQ,NNS) = IJ DAUX331
IJK(NIS.MQ) z IJ+1 DAUX3 1
DO 15 1%1,3 DAUX3 1
DO 15 J=1,3 DAUX31
SUM = 0.0 SLIP
TUE = 0.0 SLIP
DO 14 K=1,3 DAUX3 1
SUM - SUM + B12(I,K,2*K2-2)*RPHI(K,X2)*A23(K,J,2*M DAUX31

* -Al1(I,K,K2-1)*RW(K2)*A13(K,J,2*I) SLIP
14 TUM = TUE + B32(I,K,2*I )*RPHI(K,X2)*B12(J,K,2*K2-2) DAUX31

* -B31(I,i,2*N)*RW(X2)*A1J(X,JK2-1) SLIP
C(I,J,IJ) = SUM DAUX3 1

15 C(I,J,IJ+1) = TUE DAUX3 1
IJ = IJ.1 DAUX31

18 IF (NJNT.LE.0) GO TO 30 DAUX31
DO 26 L=1,IJNT DAUX3 1
IF (IABS(JIT(L)).IE.K1) GO0 TO 21 DAUX31
IF (ISING(Kl).NE.O) GO TO 21 DAUX31

C DAUX3 1
C FOR ANY L SUCH THAT JNT(L) - l DAUX3 1
C DAUX3 1
C -1 DAUX3 1
C C13(L.I) - B11(L,K1)M (K1)A13(K1IN) DAUX3 1
C -1 DAUX3 1
C + B12(L,K1)PHI (K1)A23(K1,I) DAUX31
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C DAUX31
C -l DAUX3 1

C C31(1,L) =B31(NK1)N (X1)Al1(K1,L) DAUX31
C -1 DAU31
C + B32(N,K1)PHI (K1)A21(Kl,L) DAUX31
C DAU31

MQ = 1Q23 + L. DAUX31
IF (IJK(MQ,NNS).ME.O) 00 TO 18 DAU31
IJ = IJ+1 DAUX3 1
IJK(MQ,NNS) = IJ DAU31
IJK(NNSMQ) = IJ+l DAUX3 1
DO 17 J=1,3 DAU31
DO 17 I=1,3 DMU31
C(I.JIJ ) = 0.0 DAUX3 1

17 C(I,J,IJ.1) = 0.0 DAUX31
IJ =IJ+1 DAUX3 1

18 JJ = IJK(MQ,NNS) DAUX31
DO 20 1=1,3 DAUX31
DO 20 J=1,3 DAUX31

*SUN = C(Il,J) SLIP
Till = C(I,J,JJ.1) SLIP
DO 19 K=1,3 DAUX3 1
SUM = SUM + B12(I,K,2*L-1)*RPHI(XK1)*A23(K.,2*N-1) DAUX31

* A1I(IK,L)*RW(Xl)*A13(K,J,2*N-1) SLIP
19 TUM = TUM + B32(I,K,2*N-1)*RPHI(K,K1)*B12(J,K,2*L-1) DAUX1

*+B31(I,X,2*N-1)*RW(K1)*A11(JKL) SLIP
C(I,J.JJ) = SUM DAUX3 1

20 C(I,J,JJ+1) - TUN DMUX3 1
21 IF (IABS(JNT(L)).NE.K2) GO TO 20 DAUX31

IF (ISIN0(X2).IE.0) 00 TO 28 DAUX3 1
C DAUX3 1
C FOR ANY L SUCH THAT JNT(L) = 12 DAUX3 1
C DAUX3 1
C -1 DAUX3 1
C C13(L,N) = B11(L,K2)U (12)A13(1C2,N) DAUX3 1
C -1 DAUX3 1
C +D12(LK2)PHI (K2)A23(K2,N) DAUX3 1

*C DAUX3 1
C -1 DAU31
C C31(N,L) = B31(NK2)M (K2)A11(K2,L) DAUX3 1
C -1 DAU31
C + B32(N.K2)PHI (12)A21(K2,L) DAU31
C DAU31

*MQ = Q2S +L DAUX31
IF (IJK(MQ.11S).NE.0) 00 TO 23 DAUX31
IJ IJ+1 DAUX3 1

IJK(MQ,1OS) c IJ DAJX31
IJK(NNS,MQ) = IJ+1 DAUX31
DO 22 J=1.3 DAU311

*DO 22 1=1,3 DMU31
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C(I,JIJ ) 0.0 DAUX3 1
22 C(I,,J,IJ+1) =0.0 DAUX3 1

J= IJlDAUX31
23 JJ = IJK(MQ,INS) DAUX3 1

DO 25 1=1,3 DAUX3 1
DO 25 J=1,3 DAUX3 1
SUM = C(I,J,JJ) SLIP
TUN = C(I,J,JJ41) SLIP
DO 24 K=1,3 DAUX31
SUM =SUM + B12(I,K,2*L-1)#RPRI(K,IC2)*A23(K,J,2*I DAUX31

*+ A1I(I,K,L)*RW(K2)*Al3(K,J,2*I) SLIP
24 TUM = TUM + B32(I,K,2*I )*RPII(K.K2)*B12(J,K,2*L-1) DAUX31

+ B31(I,K,2*N)*RW(K2)*A11(J,X,L) SLIP
C(I.J,JJ) = SUN DAUX31

25 C(IJ,JJ+1) = TIJM DAUX31
28 CONTINUE DAUX3 1
30 "CTIVUE DAUX3 1

CALL ELTIME(2,17) DAUX3 1
RETURN DAUX3 1
END DAUX3 1
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SUBROUTINE DAUX32 DAUX32
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAIJI TO COMPUTE DAUX32
C DAUX32
C -1 DAUX32
C (C23) = (822)(PHI) (A23) DAUX32
C DAUX32
C -1 DAUX32
C (C32) = (B32)(PHI) (A22) DAUX32
C DAUX32

IMPLICIT REAL'S (A-H,O-Z) DAUX32
COMMOI/CONTRL/ TIME ,NSEG,IJNT ,NPL ,NBLT ,NBAG,EVH,NGRND, DAUX32

* IS.NQ,ISD,NFLXIHRNSS,NINDF,NJNTF.IPRT(38) ,NPG PAGE
COMMOI/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,80) ,HB(3,60), SLIP

* RPHI(3,30),HT(33,60),SPRIN3(5,90) ,VISC(7,90), DAUX32
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOIITF(30) DAUX32

COMMOI/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),DAU132
*F(3,30),TQ(3,30),W(30),Al1(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX32
* HHT(3,3,12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUX32

* RQQ(3,12),HQQ(3.12),SQQ(12) ,CFQQ(12), DAUX32
KQI(12),KQ2(12),KQTYPE(12) DAUX32

LOGICAL' 1 FREE SLIP
C001lD/TEMPVS/ C(3.3,800),RBS(3,54),IJK(54,54) ,IJ,NQ2S CHGIII

* ,DN(3,3).DM(3.3) ,BN(3),IDUM(416) ,FREE(30) SLIP
CALL ELTIME(1,18) DAUX32
NQSJNT a 1Q25 + NJNT DAUX32
DO 80 Nm1,IQ DAUX32
IF (XQTYPE(N).LT.0) GO TO 60 DAUX32
X1 = KQI(E) DAUX32
K2 = XQ2(N) DAUX32
INS = NQ2S - NQ + N DAUX32
IF (XI.LE.1) GO TO 43 DAUX32
IF (IABS(JNT(I-1)).EQ.0) GO TO 43 DAUJX32
IF (FREE(K1-l)) GO TO 43 SLIP
IF (ISING(KI).NE.0) GO TO 43 DAUX32

C DAUX32
*C -1 DAUX32

C C23(Kl-1,N) =B22(XI-,K1)PHI (Kl)A23(K1,N) DAUX32
C DAUX32
C -1 DAUX32
C C32(N,KI-l) =B32(N,K1)PHI (X1)A22(K1,K1-1) DAUX32
C DAUX32

*KJNT c QSJNT + KI-I DAUX32
IJ =IJ.1 DAUX32
IJX(XJNT,NNS) = IJ DAUX32
IJX(NNS,KJNT) = IJ41 DAUX32
DO 42 1%1,3 DAUX32
DO 42 J=1,3 DAUX32

*SUM = 0.0 DAUX32
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TUE 0.0 DA3X32
DO 41 K=1,3 DAUX32
SUM = SUM + A22(K.I.2*Kl-2) * RPHI(K,K1) * A23(KJ,2*1-1 )DAUX32

41 TUE TUN + B32(IK,2*N-1 ) * RPHI(K,Kl) * A22(K,J,2*K1-2) DAUX32
C(I,J,IJ ) = -SUM DAUX32

42 C(I,,J.IJ+l) - -TUE DAUX32
IJ = IJ+1 DAUX32

43 IF (K2.LE.1) GO TO 48 DAUX32
IF (IABS(JNT(K2-1)L.EQ.0) GO TO 48 DAUX32
IF (FREE(K2-1)) GO TO 48 SLIP
IF (ISING(K2).NE.0) G0 TO 48 DAUX32

C DAUX32
C -1 DAUX32
C C23(K2-1,N) =B22(K2-1,K2)PHI (K2)A23(K2IN) DAUX32
C DAUX32
C -1 DAUX32
C C32(N,K2-1) = B32(N,K2)PHI (K2)A22(K2,K2-1) DAUX32
C DAUX32

KJNT = NQSJIT + K2 - 1 DAUX32
*IJ =IJ+1 DAUX32

IJK(KJNT,INS) = IJ DAUX32
IJK(NNS,KJNT) = IJ41 DAUX32
DO 45 I=1,3 DAUX32
DO 45 J=1,3 DAUX32
SUM = 0.0 DAUX32
TUE = 0.0 DAUX32
DO 44 K=1,3 DAUX32
SUM = SUM + A22(K,I,2*K2-2) * RPHI(K,K2) * A23(K,J,2*N DAUX32

44 TUE = TUE + B32(I,K,2N * RPHI(K,K2) * A22(K,J,2*K2-2) DAUX32
C(I,J,IJ ) =-SUM DAUX32

45 C(I,J,IJe1) c -TUE DAUX32
IJ = IJ+1 DAUX32

48 IF (NJNT.LE.O) GO TO 80 DAUX32
DO 58 L=1,NJNT DAUX32
IF (FREE(L) GO TO 58 SLIP
IF (IABS(JNT(L)).NE.Kl) GO TO 51 DAUX32
IF (ISING(K1).NE.O) GO TO 51 DAUX32

C DAUX32
C FOR ANY L SUCH THAT JNT(L) - Kl DAUX32

.,PIN C DAUX32.,C -1 DAUX32
C C23(L,N) =D22(L,K1)PHI (K1)A23(K1,I) DAUX32
C DAUX32
C -1 DAUX32
c C32(N,L) B32(N,Kl)PHI (KI)A22(K1,L) DAUX32

KJNT = NQSJNT +L DAUX32
* IF (IJK(JIT,IIS) .IE.0) GO TO 48 DAUX32

IJ =IJel DAUX32
IJK(KJIT,NS) = IJ DAUX32
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IJX(NNSKJMT) =IJ+l DAUX32
DO 47 J=1,3 DAUX32
DO 47 I=1,3 DAUX32
C(IJ.IJ ) z 0.0 DAU1132

47 C(I,J,IJ41) = 0.0 DAUX32
IJ = IJ+1 DAUX32

48 JJ =IJK(KJNT,NNS) DAUX32
DO 50 I=1,3 DAUX32
DO 50 J=1,3 DAUX32
SUN z C(1,JJJ) DAUJX32
TUM = C(I.JJJ.) DAUX32
DO 49 K=1,3 DAUX32
SUN z SUM + A22(XI.2*L-1 ) RPNI(K,KI) * A23(X,J,2*N-1 ) DAUX32

49 TUN = TUM B32(I.K.2*I-1 ) RPHI(K,K1) * A22(X,J,2*L-1 ) DAUX32
C(I,J.JJ) = SUM DAUX32

50 C(I.J,JJ41) = TUM DAUX32
51 IF (IABS(JNT(L)).NE.X2) GO TO 58 DAUX32

IF (ISIIG(K2).IE.0) (3O TO 56 DAUX32
C DAUX32

*C FOR ANY L SUCH THAT JIT(L) = 12 DAUX32
pC DAUX32

C -1 DAUX32
C C23(LN) = B22(L,12)PHI (X2)A23(X2,I) DAUX32
C DAUX32
C -1 DAUX32
C C32(N,L) = B32(I,X2)PEI (K2)A22(12,L) DAUX32
C DAUX32

KJNT = IQSJNT + L DAUX32
IF (IJXUKJNT,NNS).NE.0) GO TO 53 DAUX32
IJ = IJel DAUX32
IJX(KJNT,NNS) = IJ DAUX32
IJX(NNS,XJNT) = IJ*1 DAUX32
DO 52 J=1.3 DAUX32
DO 52 1=1.3 DAUX32
C(IJ,IJ ) = 0.0 DAUX32

52 C(I,J,IJe1) = 0.0 DAUX32
IJ = IJel DAUX32

53 JJ =IJX(KJNT,NNS) DAUX32
DO 55 I=1,3 DAUX32
DO 55 Jzl,3 DAUX32
SUM z C(I,J,JJ) DAUX32
TUN = C(I,J,JJ.I) DAUX32
DO 54 K=1,3 DAUX32
SUM = SUM + A22(K,I,2*L-1 ) * RPHI(K,12) * A23(KJ,2*I DAUX32

54 TUM z TUM + B32(IX,2*N ) * BPHlICK2) *A22(X,J,2*L-I DAUX32
C(I.J,JJ) = SUM DAUX32

55 C(I,J,JJe1) - TUN DAUX32
56 CONTINUE DAUX32

*80 CONTINUE DAUX32
CALL ELTIME(2,18) DAUX32
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SUBROUTINE DAUX33 DAUX33
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DAUX TO COMPUTE DAUX33
C DAUX33
C -1 -1 DAUXI33
C (C33) =(B31)(M) (A13) + (B32)(PRI) (A23) - (B35) DAUX133
C DAUX33
C -1 -1 DAUX33
C (R3) =(B31)(M) (Ul) + (B32)(PHI) (U2) - MV) DAUX33
C DAUX33

IMPLICIT REAL*8 (A-H,O-Z) DAUX33
COMMO/CONTRL/ TIME,ISEG,NT,NPLIBLT,NBAG,IVEH,GRND. DAUX33

NS,IQ,NSD,NFLX,NHRNSS,NWINDF,IJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3.30) ,WMKGD(3,30) ,U1(3,30) ,U2(3,30) ,DAUX33

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) DAUX33
COMMON/DESCRP/ PHI(3,30) .W(30) ,RW(30) ,SR(4,60) ,HA(3,60) .HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRIIG(5,90) ,VISC(7,90), DAUX33
JFT(3O) ,IPII(30) ,ISIIG(30) ,IOLOB(30) ,JOINTF(30) DAUX33

COMMON/CMATRX/ VI(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,80),DAUX33
* *F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24).A23(3,3.24).B31(3,3,24),B32(3,3,24), DAUX33
HET(3,3,12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),DAUI33
RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX33

-'~KQI(12),KQ2(12),J(QTYPE(12) DAUX33
COMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54),IJ,NQ2S CHOIII
CALL ELTIME(1,19) DAUX33
DO 90 N=1,NQ DAUX33
IF (KQTYPE(E).LT.0) GO TO 90 DAUX33
KI KQ1(N) DAUX33
1(2 =XQ2(N) DAUX33
NNS =NQ2S - NQ + N DAUX33

C DAUX33
C -1 -1 DAUX33
C RHS(N) =B31(N,Kl)M (Kl)U1(K1) + B32(N,K1)PHI (K1)U2(Kl) DAUX33
C -1 -1 DAUX33
C + B31(NX2)M (K2)Ul(K2) + B32(i,K2)PRI (X2)U2(K2) DAUX33
C DAUX33
C - V3(N) DAUX33
C DAUX33

DO 63 I=1,3 DAUX33
SUM =0.0 DAUX33
DO 62 K=1,3 DAUX33

62 SUM = SUM + B31(I,X,2*N-1)*UI((,Xl) + B32(I,K,2*N-I)*U2(X,Xl) DAUX33
+ B31(1,K,2*N )*U1(K,K2) +B32(IK,2*N )*U2(K,X2) DAUX33

63 RHS(INNS) =SUM - V3(I,P) DAUX33
C DAUX33
C -1-1 DAUX33
C C33(NN) =B31(N,Kl)M (KI)A13(1C1,N) + B32(N,K1)PHI (KI)A23(Kl,N)DAUX33
C -1 -1 DAUX33

0C +B31(N.X2)M (K2)A13(X2,N) + B32(I,X2)PHI (K2)A23(K2,i)DAUX33
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C DAUX33
C - B35(N.I) DAUX33

KC DAUX33
IJ =IJ+1 DAUX33
IJK(NNS.NNS) z IJ DAUX33
IF (KQTYPE(N).EQ.2) GO TO 51 DAUX33
IF (KQTYPE(N).EQ.4) GO T0 51 DAUX33
DO 65 I=1,3 DAUX33
DO 65 J=1.3 DAUX33
SUM = -HET(I,J,N) DAUX33
IF (I.EQ.J) SUMN 1.04SUM DAUX33
DO 64 X=1,3 DAUX33

84 SUM = SUM + B31(I,K,2*N-1)* RW( K1)*A13(K,J,2*N-1) DAUX33
+ B31(IK,2*I )* RW( K2)*Al3(K,J,2*N ) DAUX33

*+ B32(I.K,2*N-1)*RPHI(K,K1)*A23(K,J,2*N-1) DAUX33
+ B32(I,K,2*I )*RPHI(KK2)*A23(K,J,2*I DAUX33

65 C(I,J,IJ) = SUM DAUX33
GO TO 59 DAUX33

C DAUX33
0C FOR KQTYPE = 2 OR 4, SET C33(II) = B*I DAUX33

C WHERE B =SUM OF DIAGONAL ELEMENTS OF DAUX33
C -1-1 DAUX33
C (B31) (N) (A13) + (B32) (PHI) (A23) DU3
C DAUX33

51 SUM =0.0 DAUX33
DO 55 I=1,3 DAUX33
DO 55 K=1.3 DAUX33

55 SUM =SUM + B31(I,K,2*N-1)* RW( Kl)*A13(K,I,2*N-1) DAUX33
*+ B31(I,K,2*1 )* BW( X2)*A13(X,I,2*N ) DAUX33

+ B32(I,K.2*N-1)*RPHI(K,K1)*A23(K,I,2*N-1) DAUX33
+ B32(I,K,2*N )*RPHI(K,K2)*A23(K,I,2*N )DAUX33

DO 57 1=1.3 DAUX33
DO 58 J=1,3 DAUX33

56 C(I,J,IJ) = 0.0 DAUX33
57 C(I,I,IJ) =SUM DAUX33
59 IF (N.EQ.NQ) GO TO 90 DAUX33

Ni: =11. DAUX33
DO 85 M=N1,NQ DAUX33
IF (KQTYPE(M).LT.0) G0 TO 85 DAUX33
MKS =NQ2S - NQ + N DAUX33
IF (ISIIG(Xl).NE.0) GO0 TO 75 DAUX33
IF (KI.NE.KQ1(N)) GO TO 70 DAUX33
IF (IJX(MNS,NNS).NE.O) GO TO 67 DAUX33

0C DAUX33
C FOR ANY M>N SUCH THAT 11(N) - 11(N) DAUX33
C DAUX33
C -1 DAUX33
C C33(N,M) = C(N,N) + B31(NK1) N (K1)A13(Kl,N) DAUX33
C -1 DAU133
C +B32(N.K1)PHI (KI)A230C1,M) DAUX33
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C DAUX33
C -1 DALTX33
C C33(M,N) = C(U,N) + B31(M,KI) N (K I) A13 (KI,MN) DAUX33
C -1 DAUX33
C + B32(M,XI)PHI (KI)A23(K1,N) DAUX33
c DAUX33

IJ = IJ+i DAUX33
IJXMMUSINNS) = iJ DAUX33
IJK(NNS,MKS) = IJ+l DAUX33
DO 68 J=1.3 DAUX33
DO 66 I=1,3 DAUX33
C(1,J,IJ ) = 0.0 DAUX33

66 C(I,J,IJ+1) = 0.0 DAUX33
IJ = IJ+1 DAUX33

67 JJ = IJK(MISNNS) DAUX33
DO 69 I=1,3 DAUX33
DO 69 J=1,3 DAUX33
SUM = C(I,J,JJ) DAUX33
TUM = C(I,J,JJ+1) DAUX33

*DO 68 K=1,3 DAUX33
SUM = SUM + B31(1,X,2*N-1)* BW( Xl)*A13(X,J,2*M-I) DAUX33

+ B32(I,K,2*I-1)*RPHI(X,Kl)*A23(K,J,2*M-1) DAUX33
68 TUM = TUM + B31(I,K,2*M-1)* RW( Xl)*A13(K,J,2*N-1) DAUX33

*+ B32(I,K,2*M-1)*EPHI(X,K1)*A23(K,J,2*I-1) DAUX33
C(Il,J ) = sum DAUX33

69 C(I,J,JJ+1) = TUE DAUX33
70 IF (K1.IE.KQ2(M)) 00 TO 75 DAUX33

IF (IJK(MNS,IIS).ME.0) 00 TO 72 DAUX33
C DAUX33
C FOR ANY M)I SUCH THAT K1IM = K2(M) DAUX33
C DAUX33
C -1 DAUX33
C C33(N,U) =C(N,M) + B31(I,Kl) M (K1)A13K2,M) DAUX33
C -1 DAUX33
c + B32(N,K1)PHI (KI)A23(X2,M) DAUX33
C DAUX33
C -1 DAUX33
C C33(M,I) =C(M,I) + B31(M.K2) U (X1)A13(Kl,I) DAUX33
c -1 DAUX33
C + B32(M,K2)PHI (K1)A23(K1,I) DAUX33
C DAUX33

IJ = IJ+1 DAUX33
IJX(MNS,INS) = IJ DAUX33
IJK(NNS,MIS) z li+1 DAUX33
DO 71 J=1.3 DAUX33
DO 71 I=1,3 DAUX33
CUil,IJ ) = 0.0 DAUX33

71 C(I,J,IJ+1) = 0.0 DAUX33
IJ = IJ.1 DAUX33

72 JJ = IJK(MIS,NIS) DAUX33
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DO70=,3DU3

DO 74 J=1,3 DAUX33

sum= C(Il,J) DAUX33
TUM C(IJ.JJ+1) DAUX33

*DO 73 K=1,3 DAUX33
SUM =SUM + B31(I,K,2*NI)' RW( Kl)*h13(K,J,2*M ) DAUX33

+ B32(I,K,2*N-1)*RFRI(K,JC1)*A23(K,J,20M ) DAUX33
73 TUE TUE + E31(I,K,2.M )* RW( Kl)*A13(K,J,2*NI) DAUX33

+ B32(I,K,2*M )*RPHI(K,K1)*A23(K,J,2*1-1) DAUX33
C(I,J,JJ ) = SUM DAU133

74 C(I,J,JJ+1) = TUN DAUX33
75 IF (ISING(K2).NE.O) GO TO 85 DAUX33

IF (K2.NE.KQ1(M)) GO TO 80 DAUX33
IF (IJK(MISNNS).NK.O) GO TO 77 DAUX33

C DAUX33
*C FOR MNY M)I SUCH THAT K2(I) = KI(M DAUX33

C DAUX33
C -1 DAUX33
c C33(N,E) =C(N,M) + B31(I,K2) V (K2)A13(XI,E) DAUX33
C -1 DAUX33
C + 832(I,K2)PRI (K2)A23(K1,M) DAUX33
C DAUX33
C C13DAUX33
C C3MN C(M,I) + B31(E:Kl) M (K2)A13(K2,N) DU3

c DAUX33
IJ = IJlDAUX33
IJX(MNS,NNS) = IJ DAUX33
IJK(NNS,MMS) = IJ'1 DAUX33
DO 76 J=1,3 DAUX33
DO 78 I=1,3 DAUX33
C(I.J,IJ )=0.0 DAUX33

76 C(I.J.IJe1) =0.0 DAUX33
IJ =IJ+1 DAUX33

77 JJ =IJK(UNS,NNS) DAUX33
DO 79 I=1,3 DM1133
DO 79 J=1,3 DAUX33
SUM = C(I,J,JJ) DAUX33
TUM = C(I,J,JJ+l) DAUX33
DO 78 K=1,3 DAUX33
SUM - SUM + B31(IK,2*I ) Rw( K2)*Al3(K,J,2*M-1) DAU133

+ B32(1,K,2*N )'BPNI(X,K2)*h23fK,J,2*.M-1) DAUX33
78 TUE = TUE + B31(I,K,2*M-1)e RW( K2)*A13(K,J,2*1 ) DAUX33

+i B32(I,K,2'M-1)*RPHI(K,K2)*A23(K,J,2*I ) DAUX33
C(I,J,JJ ) = SUM DAUX33

79 C(1,J,JJ+1) = TUE DAUX33
80 IF (K2.IE.KQ2(N)) GO TO 85 DAUX33

IF (IJX(NNSJINS).NE.0) GO TO 82 DM1133

c DAUX33
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0

C FOR ANY M)N SUCH THAT K2(1) = K2(M) DAUX33
C DAUX33
C -1 DAUX33
C C33(N,M) = C(N,N) + B31(N,K2) M (K2)A13(K2,M) DAUX33
C -1 DAUX33
C + B32(N,K2)PHI (K2)A23(K2,M) DAUX33
C DAUX33
C -1 DAUX33
C C33(U,N) = C(M,N) + B31(N,K2) M (K2)AI3(K2,N) DAUX33
C -1 DAUX33
C + B32(N,K2)PHI (K2)A23(K2,N) DAUX33
C DAUX33

IJ = IJ+l DAUX33
IJK(MIS,NNS) = IJ DAUX33
IJK(NNS,MNS) = IJ+l DAUX33
DO 81 J=1,3 DAUX33
DO 81 I=1,3 DAUX33
C(IJ,IJ ) = 0.0 DAUX33

81 C(I,J,IJ+I) = 0.0 DAUX33
IJ = IJ+l DAUX33

82 JJ = IJK(NS,NNS) DAUX33
DO 84 I=1,3 DAUX33
DO 84 J=1,3 DAUX33
SUN = C(I,J,JJ) DAUX33
TUN = C(I,J,JJ+I) DAUX33
DO 83 K=1,3 DAUX33
SUN = SUN + B31(I,K,2.N )* RW( K2)*A13(K,J,2*M ) DAUX33

+ B32(I,X,2*N )*RPHI(K,K2)*A23(KJ,2*N ) DAUX33
83 TUN = TUN + B31(I,K,2'M )* RW( K2)*AI3(K,J,2*N ) DAUX33

+ B32(I,K,2*N )*RPHI(X,K2)*A23(K,J,2*N ) DAUX33
C(I,J,JJ ) = SUM DAUX33

84 C(I,J,JJ+1) = TUN DAUX33
85 CONTINUE DAUX33
90 CONTINUE DAUX33

CALL ELTIME(2,19) DAUX33
RETURN DAUX33
END DAUX33
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SUBROUTINE DAUX44 DAUX44
C REV IV 07/24/86SLIP

IMPLICIT REALt8(A-i,O-Z) DAUX44
COMMON/CONTRL/ TIME, NSEG ,NJNT ,NPL ,MELT ,NBAGNVEH ,IGRND, DAUX44

ft NS,IQ,IISD.IFLX,NERJSS,NWINDF,IJNTF,NPRT(36),NPO PAGE
COMMON/SOMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U(3,30),U2(3,30) ,DAUX44

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,ISYM(30) DAUJX44
COMMON/DESCRPI PHI(3,30) ,W(30) ,RW(30) ,SR(4.60) ,RA(3,80),HB(3,80), SLIP

RPHI(3,30),ET(3,3,60),SPRIIG(5,90),VISC(7,90), DAUX44
JNT(30) ,IPII(30) ,ISIIG(30) ,IGLOB(30) ,JOINTF(30) DAUX44

COMMONICMATRX/ 11(3,30) .V2(3,30) .13(3,12) ,B12(3,3,80) ,A22(3,3,80) ,DAUX44
ftF(3,30).TQ(3,30),WJ(30),A11(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), DAUX44
HHT(3,3,12) ,RJ(1(3,12) ,RK2(3,12) ,QQ(3,12) ,TQQ(3,12) ,DAUX44

ftRQQ(3,12),HQQ(3,12),SQQ(12) ,CFQQ(12), DAUX44
X Q1(12),KQ2(12),KQTYPI(12) DAUX44

COMNON/FLXELE/ HF(4,12,8),B42(3,3,24),V4(3.8) ,IFLEX(3,8) DAUX44
a LOGICAL' 1 FREE SLIP

CuMMON/TEMPVS/ C(3,3,600) ,RHS(3,54) ,IJK(54,54) ,IJ,NQ2S CHGIII
* IDUM(458),FREE(30) SLIP

IF (NFLX.EQ.0) GO TO 99 DAUX44
CALL ELTIVE(l,33) DAUX44

aDO 90 L=l,NFLX DAUX44
Ni = NFLEX(1,L) DAUX44
N2 = NFLEX(2,L) DAUX44
N3 = NFLEX(3L) DAUX44
lIJ IJ+l DAUX44
DO 10 I=1.3 DAUX44

4,DO 10 J=1,3 DAUX44
C(I,J,IJ) = 0.0 DAUX44
DO 10 K=1,3 DAUX44

10 C(I,J,IJ) = C(I,J,IJ) + B42(I,K,3tL-2)ftRPIII(K,N1)ftB42(J,K,3tL-2) DAUX44
ft + B42(I,X,3ftL-1)*RPHI(K,N2)tB42(J,K,3tL-1) DAUX44
ft+ B42(I,X,3*L )fRPHI(K,N3)ftB42(J,K,3tL )DAUX44

NSL = 2ftNS+L DAUX4 4
IJK(NSLI.NSL) = IJ DAUX44
DO 20 I=1,3 DAUX44
RHS(I,NSL) = -V4(I,L) DAUX44

*DO 20 J=1,3 DAUX44
20 RHS(I,NSL) = RHS(I,NSL) + B42(I,J,3*L-2)ftU2(I,I) DAUX44

ft + B42(I,J,3tL-I)ftU2(I,N2) DAUX44
ft B42(I,J,3ftL )ftU2(I,N3) DAUX44

IF (L.EQ.NFLX) GO TO 30 DAUX44
LPI = L.1 DAUX44
DO 29 M=LP1,NFLX DAUX44
DO 28 I1=1,3,2 DAUX44
IL = IFLEX(II,L) DAUX44

aIF (ISING(IL).NE.0) 0O TO 28 DAUX44
DO 27 JJ=1,3,2 DAUX44
IF (NFLEX(II,L).NE.IFLEX(JJ,M)) GO TO 27 DAUX44
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NSN = 2.1S4U DAUX44
JK=IJK(ISL,ISU) DAUX44

KJ = IJK(ISM,ISL) DAUX44
IF (JK.GT.O) 0O TO 22 DAUX44
IJK(ISL,ISM) = IJ+l DAUX44
IJK(ISM,ISL) = IJ+2 DAUX44
JK = IJ+1 DAUJX44
KJ = IJ+2 DAUX44
IJ = IJ+2 DAUX44
DO 21 I=1,3 DAUX44
DO 21 J=1,3 DAUX44

21 C(I,J,JK) = 0.0 DAUX44
22 LI = 3*L+II-3 DAUX44

NLJ = 3'M+JJ-3 DAUX44
DO 24 I=1,3 DAUX44
DO 24 J=1,3 DAUJX44
DO 23 X=1.3 DAUX44

23 C(1,J,JK) = C(IJ,JC) + B42(l,K,LZ)*RPNI(X,IL)*B42(J,KWL) DAUX44
24 C(J,I,KJ) = C(I,JJK) DAUX44

*27 CONTINUE DAUX44
28 CONTINUE DAUX44
29 CONTINUE DAUX44
30 IF (NQ.EQ.0) GO TO 40 DAUX44

DO 39 M=1,NQ DAUX44
IF (XQTYPE(M).LT.0) GO TO 39 DAUX44
DO 38 II=1,3 DAX4
LiU = 0 DAUX44
IF (NFLEX(II,L).EQ.KQI1N)) LK - 2*U-1 DAUX44
IF (IFLEX(II,L).EQ.KQ2(M)) LUf z 2*U DAUX44
IF (LM.EQ.0) GO TO 38 DAUJX44
IL = NFLEX(II,L) DAUX44
IF (ISIIG(IL).NE.0) GO TO 38 DAUX44
NSM = 2*NS+NFLX+N DAUX44
JK = IJK(ISL,NSM) DAUX44
KJ = IJK(ISN,IISL) DAUX44
IF (JK.GT.O) GO TO 32 DAUX44
IJX(ISL,IS) - IJ+1 DAUX44
IJX(NSM,NSL) = IJ+2 DAUX44
JK = IJ.1 DAUX44
XJ =IJ+2 DAUX44
IJ =IJ*2 DAUX44
DO 31 I=1,3 DAUX44
DO 31 J=1,3 DAUX44

5C(IJJK) = 0.0 DAUX44
31 C(I,J,KJ) = 0.0 DAUX44
32 LI = 3*L+II-3 DAUX44

DO 33 I=1,3 DAUX44
DO 33 J=1,3 DAUX44
DO 33 K=1,3 DAUX44
C(I,J,JK) = C(I,J,JK) + B42(IK,LI).RPHI(K,IL)*A23(KJ,LM) DAUX44
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33 C(IJ,KJ) = C(I,J,KJ) + B32(I,X,LM)*EPHI(K,IL)*B42(JK,LI) DAUX44
38 CONTINUE DAUX44
39 CONTINUE DAUX44
40 IF (IJNT.EQ.O) 00 TO 90 DAUX44

DO 59 U=1,NJNjT DAUX44
IF (JNT(U).EQ.O) G0 TO 59 DAUX44
DO 58 11=1,3 DAUX44
LU = 0 DAUX44
IF (NFLEX(II,L).EQ.IABS(JNT(U))) LU = 2*M-1 DAUX44
IF (IFLEX(IIL).EQ.N+1) LU = 2*U DAUX44
IF (LM.EQ.O) GO TO 58 DAUX44
IL = IFLEX(II.L) DAUX44
IF (ISING(IL).IE.0) GO TO 58 DAUX44
NSM = 2*IS+IFLX+IQ+N DAUX44
JK = IJK(ISL.NSM) DAUX44
KJ z IJK(ISM,NSL) DAUX44
IF (JK.GT.O) GO TO 42 DAUX44
IJK(ISL.ISM) = IJ+1 DAUX44
IJK(NSM,NSL) = IJ+2 DAUX44

*JK = IJ+1 DAUX44
XJ = IJ+2 DAUX44

NIJ = IJ+2 DAUX44
DO 41 I=1.3 DAUX44
DO 41 J=1,3 DAUX44

41 C(I,J,JK) = 0.0 DAUX44
42 LI = 3*L+11-3 DAUJX44

DO 44 I=1,3 DAUX44
DO 44 J=1,3 DAUX44
DO 43 K=1.3 DAUX44

43 C(IJ,JK) = C(I,J,JK) + B42(I,K.Ll)*BPHI(K,IL)*B12(J,X,LM) DAUX44
44 C(J,I,KJ) = C(I,J,JC) DAUX44

IF (FEE(N) GO TO 58 SLIP
NSM 2*IS+NFLX+NQ+NJNT+U DAUX44
JK IJK(ISL,ISM) DAUX44
XJ IJK(ISM,NSL) DAUX44
IF (JK.GT.0) GO TO 52 DAUX44
IJX(ISL,ISU) = IJ+l DAUX44
IJK(ISM,ISL) = IJ+2 DAUX44
J= IJ+1 DAUX44

XJ = IJ+2 DAUX44
IJ = IJ+2 DAUX44
DO 51 I=1.3 DAUX44
DO 51 J=1,3 DAUX44

*51 C(I,J,JK) = 0.0 DAUX44
52 SET = 1.0 DAUX44

IF (IL.EQ.M+1) SET =-1.0 DAUX44
DO 54 I=1,3 DAUX44
DO 54 J-1.3 DAUX44
DO 53 K=1,3 DAUX44

*53 C(IJ,JK) = C(I,J,JK) + SET*D42(I,K,LI)*RPHI(K,IL)*A22(K,J,LN) DAUX44
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54 C(JI,XJ) = C(I,J,JK) DAUX44
58 CONTINUE DAUX44
59 CONTINUE DAUX44
90 CONTINUE DAUX44

CALL ELTINE(2,33) DAUX44
99 RETURN DAUX44

END DAUX44
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SUBROUTINE DAUX55 DAUX55
C REV IV 07/24/BOSLIP

IMPLICIT REAL*8(A-H,O-Z) DAUX55
COMON/CONTRL/ TIME ,ISEG,IJNT ,N?L ,IBLT PNBAGNVEHIGRID, DAUX55

IS,NQ,NSD,NFLX,NHRNSS,NWIIDFINJNTF,IPRT(38) ,NPG PAGE
COMWON/SGMITS/ D(3,3,30i,UMEG(3,30),WMIGD(3,30),UI(3,30).U2(3,30),DAUX55

SEOLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,ISYM(30) DAUX55
CONMOI/DKSCRP/ PHI(3,30) .W(30) ,RW(30) ,SR(4.80) ,HA(3,60).HB(3,80), SLIP

RPHI(3,30),HT(3,3,80),SPRIIG(5.90),VISC(7QO0), DAUX55

JNT(30) ,IPII(30) ,ISING(30) ,IGLOB(30) .JOIITF(30) DAUX55
COMMON/CMATRX/ V1(3,30),V2(3.30),V3(3,12),112(3,3,60),A22(3,3,60),DAUX5 I

*F(3,30).TQ(3,30),WJ(30),A11(3,3,30) SLIP
COMMOICSTENT/ A13(3,3,24),A23(3,3,24).B31(3,3,24),B32(3,3,24), DAUX55

HHT (3 ,3, 12) ,RX1 (3, 12) ,RK2 (3, 12) ,QQ(3, 12) ,TQQ (3, 12)LDAUXS5
RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), DAUX55
KQ1(12),KQ2(12),KQTYPE(12) DAUX55

*CONMON/FLXBLE/ HF(4,12,8),B42(3.3,24),V4(3,8) .NFLEX(3,8) DAUX55
COMMOIICNSNTSI PI,RADIAN,G,THIRD,EPS(24), DAUX55

UNITLUNITM,UNITT,GRAVTY(3),TWOPI TWOPI
LOGICAL*l FREE SLIP
COMMON/TEMPVS/ C(3,3,600) ,RBS(3,54) ,IJK(54,54),IJNQ2S CR0111

* IDUM(458) ,FREE(30) SLIP
CALL ELTIME(1,30) DAUX55
IS = 0 DAUX55
DO 99 I=1,NGRND DAUX55
IF (ISING(I).LE.O) GO TO 99 DAUX55
IS = IS+l DAUX55
IJ = IJ+1 DAUX55
IJK(IS ,IS )=IJ DAUX55
IJK(IS+1,I541) =IJ.1 DAUX55
DO 11 J=1,3 DAUX55
RHS(J,IS ) =U1(J,I) + W(I)*GRAVTY(J)/G DAUX55
RHS(J,IS+l) =U2(J,I) DAUX55
UI(J,I) = 0.0 DAUX55
U2(J,I) = 0.0 DAUX55
DO 10 K=1.3 DAUX55

*C(J,K,IJ ) = 0.0 DAUX55
10 C(J,K,IJ+1) = 0.0 DM1155

C(J.J,IJ ) = W(I)/G DAUX55
11 C(J.J,IJ+l) =PHI (J,I) DAUJX55

IJ = IJ+1 DAUX55
IF (NFLX.EQ.0) GO TO 19 DAUX55

a DO 15 N=1,NFLX DAUX55
LI 0 DAUX55
IF (NFLEX(1,N).EQ.I) LI = 3*N-2 DAUX55
IF (IFLEX(2,N).EQ.I) LI 3*1-1 DAUX55
IF (IFLEX(3,N).EQ.I) LI = 3*1 DAUX55
IF (LN.EQ.0) GO TO 15 DAUX55
DO 14 J=1,3 DAUX55
DO 14 K=1,3 DAUX55
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"'(J,K,IJ.1) =B42(X,J,LI) DAUX55
14 C(JK,IJ+2) - B42(JK.LI) SLIP

INS = 2*IS+N DAUX55
IJX(IS+1.INS) - IJ.1 DAUX55
IJK(NNS,IS'1) = IJ+2 DAUX55
IJ = IJ+2 DAUX55

15 CONTINUE DAUX55
19 IF (IQ.EQ.0) GO TO 30 DAUX55

DO 25 N=1,NQ DAUX55
IF (KQTYPE(N).LT.O) GO TO 25 DAUX55
LI = 0 DAUX55
IF (I.EQ.KQ1(N)) LI = 201-1 DAUX55
IF (I.EQ.KQ2(I)) LI - 2*1 DAUX55
IF (LI.EQ.0) GO TO 25 DAUX55
DO 20 J=1,3 DAUX55
DO 20 X=1,3 DAUX55
C(J,K,IJ.1) = A13(J,K.LI) DAUX55
C(JK,IJ+2) = A23(J,K,LI) DAUX55
C(J,K,IJ+3) = B31(J,K,LI) SLIP

20 C(J,K,IJ+4) = B32(J,K,LN) SLIP
INS = 2*IS+NFLX+I DAUXS5
IJXIS NINS) = IJ+1 DAUX55
IJK(IS+1,INS) = IJ+2 DAUX55
IJK(INS,IS ) = IJ+3 DAUX55
IJK(INS.IS+l) = IJ+4 DAUX55
IJ =IJ+4 DAUX55

25 CONTINUE DAUX55
30 IF (IJIT.EQ.0) GO TO 98 DAUX55

DO 85 I=1,IJIT DAUX55
IF (JNT(1).EQ.O) G0 TO 85 DAUX55
LI = 0 DAUJI55
IF (I.EQ.IABS(JIT(I))) LI - 201-1 DAUX55
IF (I.EQ.141) LI z 2*1 DAUX55
IF (LN.KQ.O) GO TO 85 DAUX55
SET = 1.0 DAU155
IF (I.EQ.Ie1) SET = -1.0 DAUS55
DO 40 J-1,3 DAUX55
DO 40 K=1,3 SLIP
C(J,K.IJ+1) = SET*A11(J.KI) SLIP
C(J,K,IJ+3) - SET*A11(KJ,N) SLIP
C(J,XIJ.2) = B12(K,J,LN) DAUX55

40 C(J,J,IJ+4) = B12(J,K.LI) SLIP
N NS = Q2S+IN DAUX55

* IJK(IS ,INS) c IJ+1 DAUS55
IJX(IS+1,InS) z IJ+2 DAUX55
IJX(NNS,IS ) = IJ+3 DAUX55
IJX(NNSIS.1 = IJ+4 DAUX55
IJ = IJ.4 DAUX55
IF (FIE(I) GO TO 85 SLIP
DO 80 Jz1,3 DAUX55
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DO 60 X=1,3 DAUX55
C(J,XIJ+1) = SET*A22(J,K.LN) DAUX55

60 C(J,K,IJ+2) = SET*A22(KJ,LI) SLIP
NNS =IQ2S +NJNT +N DAUX55

IJK(IS+1.NNS) = IJel DAUX55
IJK(NNS,IS+1) - IJ+2 DAUX55

IJ = J+2 DAUX55
65 CONTINUE DAUX55

98 IS = IS+l DAUMX5

99 CONTINUE DAUX55
CALL ELTIME(2,30) DAUX55
RETURN DAUX55
END DAUX55
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SUBROUTINE DHHPIN(DD,BN.L,M,N) DHI
C REV IV 07/24/SOSLIP
C SETS DD = D(L) IF JOINT M IS NOT PINNED DHHIN

NC OR DD c (I-H.)(D(L)) IF PINNED DHHPIN
C DIR? IN

IMPLICIT REAL*8 (A-H,O-Z) DHRPIN
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),DHHPIN

SEGLP(3,30) ,SEGLV(3,30),SEGLA(3.30) ,ISYM(30) DHRPIN
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,80),IA(3,60),fl(3,6O), SLIP

"' *RPHI(3,30),RT(3,3,80),SPRIIG(5,9O),VISC(7,90), DRIPIN
JNT(30) ,IPIN(30) ,ISING(30),IGLOD(30).JOINTF(30) DHRPIN

VCOMMON/CEULER/ IEULER(30) ,HIR(3.3,90) .ANG(3,30).ANGD(3,30), JDRIFT
FE(3,30),TQE(3,30),CONST(5,30) JDRIFT

DIMENSION DD(3,3) ,BN(3) DHIP IN
DO 10 J=1,3 DHHPIN
BN(J) = 0.0 DHHPIN
DO 10 I=1,3 DRIPIN

10 DD(I,J) = D(I,J,L) DHRPIN
LGO =IPIN(M)+8 SLIP
TSIGN =-1.0 DIMPlE
GO TO (90,90,90,20,90,90,90,90,30.90,90,90,90,30,30),LOIO SLIP

20 IF (IEULER(M).GE.7) 00 TO 90 DHHIN
IF (IEULER(M).GE.4) GO TO 30 DHHIN
TSIGN = 1.0 DHIPIN
DO 21 J=1,3 DHHPIN
DO 21 I=1,3 DHHPIN

21 DD(I.J) = 0.0 DHHIN
30 DO 31 J=1,3 DHHPII

BN(J) = HB(1,N)*D(1,J,L) + HB(2,JO'*D(2,J,L) * f(3,I).D(3.J,L) DHHPIN
DO 31 I=1,3 DHRPIN

31 DD(I,J) =DD(I,J) + TSIGN*BN(J)sIID(I,N) DHIPIN
90 RETURN DRIP IN

END DHHPIN
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SUBROUTINE DINT DINT
C REV IV 07/23/86TWOPI

, ~IMPLICIT REAL*8 (A-H,O-Z) DINT
COMMON/CONTRLI TIME, NSEG,NJNT,NPL,NBLT ,NBAG,NVEH, NGRND, DINT
. NSNQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36),NPG PAGE
COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(360 ) ,SEGT(120) ,REGT(120) DINT

C NOTE: XTEST SINGLY DIMENSIONED HERE. DINT
REAL SEGT DINT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DINT

UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/CDINT/ UU(4),GH(3,4), DINT

E(3,240), F(5,240),GG(5,240),Y(5,240),U(5,240), DINT
*H,HPRINT,HS,TPRINT,TSTART,ICNT,IDBL.IFLAG DINT
COMMON/COMAIN/ VAR(240) ,DER(240) ,DTHO,HMAXHMINRSTIE, DINT

* ISTEP,NSTEPSNDINTNEQ,IRSIN,IRSOUT DINT
LOGICAL LNRT TGMODI
CALL ELTIME(1,3) DINT
IF (ISTEP.NE.0) GO TO 11 DINT

C DINT
C IN=O: INITIAL CALL TO INTEGRATOR - INITIALIZE AND RESET PARAMETERSDINT
C NOTE: FOR EARLIER VERSIONS OF CVS, THE VARIABLE 'IN' (ISTEP IN THE DINT

,. C CALLING PROGRAM) RAN FRON 1 TO NSTEPS+ , NOW IT RUNS FROM DINT
V C 0 TO NSTEPS. DINT

C DINT
TPRINT = TIME DINT
IDBL = 2 DINT
K = 0 DINT
GO TO 13 DINT

C DINT
C IN*O: ADVANCE TPRINT - TIME TO RETURN TO CALLING PROGRAM. DINT
C DINT

11 TPRINT = TPRINT + DT DINT
H = HPRINT DINT

C DINT

C ENTRY TO ADVANCE INTEGRATOR DINT
C DINT

12 K = 1 DINT
CALL UPDATE(K DINT

L;- DINT
C NEGATIVE K FROM UPDATE IS INDICATOR TO RESET INTEGRAROR. DINT
C DINT

IF (K.EQ.1) GO TO 15 DINT
C DINT

0 C RESET OR INITIALIZE INTEGRATOR. DINT
C DINT

13 H = HO DINT
HPRINT = HO DINT
HS = 0.0 DINT
ICNT = -2 DINT
IF (ISTEP.EQ.O .OR. NPRT(26).EQ.2) CALL OUTPUT(O) DINT
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CALL PDAUX (VAR,DER.NEQ,K) DINT
IF (ISTEP.NE.0 .AND. NPRT(26).EQ.2) CALL OUTPUT(1) DINT
DO 14 I=1,IEQ DINT
F(I,I) = VAR(I) DINT
F(2,I) = DER(I) DINT
DO 14 J=3,5 DINT
F(J,I) = 0.0 DINT
U(J,I) = 0.0 DINT

14 Y(J,I) = 0.0 DINT
IF (ISTEP.EQ.0) (0 TO 65 DINT

SK= 1 DINT
C DINT
C ADJUST H (CURRENT TIME STEP) IF IT WILL ADVANCE T BEYOND TPRINT. DINT
C DINT

15 IF (H+EPS(8).GE.TPRINT-TIME) H a TPRINT-TIM DINT
C DINT
C BACKUP ENTRY POINT IF H HAS BEEN HALVED. DINT
C DINT

16 Dl = 0.5*H DINT
* CALL TRIGFS DINT

TSTART = TIME DINT
DO 20 I=1,NEQ DINT
U(3,I) = Y(5,I) DINT

V U(4,I) = U(5I) DINT
DO 20 J=1,5 DINT

20 GG(J,I) = F(JI) DINT
CALL CMPUTE (K,I,DI) DINT
IF (K.LT.0) GC Z0 50 DINT
CALL ADJUST (1,Dl) DINT
K = 2 DINT
CALL CMPUTE (K,0,D1) DINT
IF (K.LT.0) (0 TO 50 DINT
CALL ADJUST (2,D1) DINT
NQUAT = K DINT

SK = 3 DINT
CALL CMPUTE (K,I, H) DINT
IF (K.LT.0) 0 TO 50 DINT

* CALL ADJUST (3,D1) DINT
DO 49 L=I,NDINT DINT
U = 1 DINT
IF (L.EQ.1) M = 0 DINT
IF (NPRT(26).NE.2) CALL OUTPUT(O) DINT
CALL CMPUTE (K,U, H) DINT

* IF (K.LT.0) (0 TO 50 DINT
FAIL = 1.0 DINT
JJ = 0 DINT
DO 47 II=1,NEQ,3 DINT
JJ = JJ+1 DINT
IF (XTEST(II).LE.O.0) (0 TO 47 DINT

* TT = DER(II)**2 + DER(II+I)'.2 + DER(II+2)}*2 DINT
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TX =VAR(II)**2 + VAR(II+1)**2 + VAE(II+2)**2 DINT
TE = 0.0 DINT
TY = 0.0 DINT
12 = 11+2 DINT
DO 45 1=11,12 DINT
Z = OG(5,I)*(VAR(I)-GG(l,I)) + GG(2,I) + H*(GG(3,I)4H*GG1(4,1)) DINT
TE =TE + (DER(I)-Z)**2 DINT
TYD TT + TX*GG(5,I)**2 DINT
IF (TYD.EQ.0.0) TYD = 1.0 DINT

45 TY = TY + (DER(I)-Z)**2/TYD DINT
TN = 1000.O*TIXE DINT

*IF (NPRT(25).IE.0) WRITE (8,48) TM,SEGT(JJ),REGT(JJ),TT,TE,TY, DINT
(XTEST(I),I=II,I2) DINT

46 FORMAT ('0 DIET COlrV. TEST' ,F1O.3,2X,A4,2X,A8,6Gl2.4) DINT
IF (TT.LT.XTEST(II)) GO0 TO 47 DINT
IF (XTEST(IIa1).GT.0.0 .AND. TE.LT.XTEST(II+1)) G0 TO 47 DINT
IF (TY.GT.XTEST(II42)) GO TO 48 DINT

47 CONTINUE DINT
FAIL =0.0 DINT

048 CALL ADJUST (4,D1) DINT
IF (FAIL.EQ.0.0) GO TO 80 DINT
IF (L.EQ.NDINT) G0 TO 49 DINT
CALL CMPUTE (K,1,D1) DINT
IF (K.LT.O) GO TO 50 DINT
CALL ADJUST (5,D1) DINT

49 CONTINUE DINT
IF (NPRT(25).EQ.0) WRITE (8,46) TM,SEGT(JJ),REOT(JJ),TT,TE,TY, DINT

* (XTEST(I) ,I=II,12) DINT
50 WRITE (6,51) TIMESH DINT
51 FORMAT('0 TEST FAILED AT TIME = ',F1O.6,' FOR H = ',F1O.6) DINT

ICNT =0 DINT
IDBL =IDBL+2 DINT
IF (IDBL.GT.6) IDBL = 6 DINT
IF (K.GE.O) GO TO 58 DINT
IF (H.GT.HMIN4EPS(8)) GO TO 59 DINT
WRITE (6,52) DINT

52 FORMAT('O PROGRAM TERMINATED. PDAUX NEG SQRT. H < HMIN+EPS8.'/ DINT
rRERUN PROGRAM WITH SMALLER HMIN ON INPUT CARD A.4') DINT'1STOP 31 DINT

58 IF (H.LE.HMIN4EPS(8)) GO TO 61 DINT
IF (NPRT(26).EQ.2) CALL OUTPUT(1) DINT

59 TIME =TSTART DINT
H' H= 5*H DINT
HPRINT =0.5*HPRINT DINT
K K=2 DINT
GO TO 16 DINT

60 IF (H.GT.O.74*HPRINT) ICNT %ICNT41 DINT
61 K = 4 DINT

M =0 DINT
IF (H.GT.HMIN .AND. IDBL.GT.2) IDBL =IDBL-I DINT
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004 = 2.OIH DINT
05 = DEKP(-1600.O'H) DINT
DO 63 I=1,NEQ DINT
F(3,I) - (33.) + 004*1106(4,1) DINT
F(4,I) - GG(4,I) DINT?
F(5,I) = 06(5,1) DIN?
Y(3,I) =Y(1,I) DINT
Y(4.I) = Y(2,I) DINT
Y(5,I) = GG5*U(3,I) DINT

63 U(5,I) = (3G5*U(4,I) DINT
CALL QSET(F,Y,VAR,DER.NQUAT) DINT
CALL PDAUX (VAR,DER,N,K) DINT
DO 64 I=1,NEQ DINT
F(1,I) - VAR(I DINT

64 F(2,I) = DER(I DINT
HS = H DINT
IF (ICNT.LT.IDBL) GO TO 65 DINT
1CNT 0 DINT
H = DMIN1(2.0*H,HMAX DINT

* HPRINT = DMII(2.0*HPRINT,HMA) DINT
85 CALL UPDATE(2 DINT

XPRINT = TPRINT - TIME TOMODD1
IF(XPRINT.GE.EPS(8).AND.NPRT(26).NE.3.*JD.Pfl(20).GI.O) TOMODI
*CALL OUTPUT(1) TODI
IF(XPRINT.GE.EPS(S)) 60 TO 12 TOMDi
LIE? = .FALSE. TGMDD1
IF(NPRT(26).GE.O) LNRT = .TRUE. TOMODi
IF(NPRT(26).LT.0) IN!? = IABS(NPRT(26)) TGMDi
IF(NPRT(26) .LT.O) LINT a (MlOD(ISTEP,INET).KQ.O) TGMDlI
IF(LNRT) CALL OUTPUT(1) TOMODi
CALL ELTIME(2,3) DINT
RETURN DINT
END DINT
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SUBROUTINE DOTT31 (A,B,C) DOTT31
C REV 17 12/20/76DOTT31
C PERFORMS MATRIX MULTIPLICATION C L' DOTT31
C WHERE C IS A 3X3 MATRIX, AND A AND B ARE VECTORS OF LENGTH 3. DOTT31
C DOTT31

IMPLICIT REAL*B (A-HO-Z) DOTT31
DIMENSION A3) , B(3) , C(3,3) DOTT31
DO 10 I=1.3 DOTT31
DO 10 J=1,3 DOTT31

10 C(I,J) A(I)*B(J) DOTT31
RETURN DOTT31
END DOTT31

I
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SUBROUTINE DOTT33 (A,B,C) DOTT33
C REV 17 O1/03/77DOTT33
C PERFORMS MATRIX MULTIPLICATION C = AB' DOTT33
C WHERE A, B AND C ARE ALL 3X3 MATRICEES. DOTT33
C DOTT33

IMPLICIT REAL*8 (A-H,O-Z) DOTT33
DIMENSION A(3,3) , B(3,3) , C(3,3) DOTT33
DO 10 I=1,3 DOTT33
DO 10 J=1,3 DOTT33

10 C(I,J) A(I,I)*B(J,I) + A(I,2)*B(J,2) + A(I,3)'B(J,3) DOTT33
RETURN DOTT33
END DOTT33
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SUBROUTINE DOT31 (APB,C) DOT31
C REV 17 01/03/77D0T31
C PERFORMS MATRIX MULTIPLICATION C A'B DOT31I

MLC WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3. DOT31
C DOT3 1

IMPLICIT REAL#8 (A-B,O-Z) DOT31
DIMENSION A(3,3) ,B(3) , C(3) DOT31
C(1) = A(1,1)*B(l) + A(2,1)*B(2) + A(3,1)'B(3) DOT31
C(2) = A(1,2)*B(1) + A(2,2)*B(2) + A(3,2)*B(3) DOT31
C(3) =A(1,3)*B(1) + A(2,3)*B(2) + A(3,3)*B(3) DOT31
RETURN DOT31I
END DOT31
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SUBROUTINE DOT33 (A.BC) DOT33
C REV 17 01/03/77DOT33
C PERFORMS MATRIX MULTIPLICATION C = A'B DOT33
C WHERE A, B AND C ARE ALL 3X3 MATRICEES. DOT33
C DOT33

IMPLICIT REAL*8 (A-HO-Z) DOT33
DIMENSION A(,3) , B(3,3) , C(3,3) DOT33
DO 10 1=1,3 DOT33
DO 10 J=1,3 DOT33

10 C(IJ) = A(II)*B(1,J) + A(2,I)IB(2,J) + A(3,I)*B(3.J) DOT33
RETURN DOT33
END DOT33

m
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SUBROUTINE DRCIJK (D,ANG,ID,RT,J) DECIJK
c REV 18 02/24/78DRCIJK

IMPLICIT REAL*8 (A-H.0-Z) DRCIJK
DIMENSION D(9,22) ,HT(9.42) ,AIG(3,22) ,ID(4,22) ,Tl(9),T2(9) DRCIJK
N = ID(4,J) DRCIJK
-'? (M.NE.0) GO TO 10 DRCIJK
CALL DECYPE (D(1,J),ANG(1,J),XD(I,J)) DRCIJK
00 TO 99 DRCIJK

10 CALL DECYPE (T1,ANG(1,J),ID(1.J)) DECIJE
IF (M.LT.0) GO TO 20 DRCIJX
CALL MAT33 (T1,D(1,M),D(1,J)) DRCIJK
GO TO 99 DRCIJK

20 NM=-N DRCIJK
CALL D0T33 (HT(1,2*J-3),D(1,M),D(l,J)) DECIJK

CALL MAT33 (T1,D(1,JLT2) DRCIJK
CALL MAT33 (ET(1,2*J-2),T2D(1,J)) DRCIJK

99 RETURN DRCI JK

END DRCIJK
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SUBROUTINE DRCQUA(DC ,Q) DRCQUA
C REV III.! 07/31/85JTF765
C COMPUTES DIRECTION COSINE MATRIX FROM QUATERNIONS DRCQUA

IMPLICIT REAL*8(A-H,O-Z) DRCQUA
DIMENSION DC(3,3) ,Q(4) DRCQUA
C = Q(1)**2 - Q(2)**2 - Q(3)**2 -Q(4)**2 JTF785
DO 12 I = 1,3 DRCQUA
DO 10 J = 1,3 DRCQUA

10 DC(I,J) = 2.O.Q(I.1)*Q(J'1) DRCQUA
12 DC(I,I) = DC(I,I) +C DRCQUA

E = Q(1) + Q(1) DRCQUA
DO 14 I = 1,3 DRCQUA
J =1I+ MOD(I,3) DRCQUA
IC = 1 + MOD(I41,3) DRCQUA
D = E*Q(I41) DRCQUA
DC(X,J) = DC(K,J) - D DRCQUA

14 DC(J,K) =DC(J,K) + D DRCQUA
DO 18 I =1,3 DRCQUA
DO 18 J = 1,3 DRCQUA

*18 IF(DABS(DC(IJ)).GT.1.ODO)DC(I,J) =DSIGN(1.ODO,DC(I,J)) DRCQUA
RETURN DRCQUA
END DRCQUA
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SUBROUTINE DECYPR (DA,ID) DRCYPR

C REV IV 07/23/BaTWOPI
C SETS UiP 3X3 DIRECTION COSINE MATRIX FOR GIVEN YAW,PITCH AND ROLL. DECYPE

C DRCYPR
C ARGUMENTS: DRCYPE

cD: 3X3 DIRECTION COSTNE MATE!! TO BE COMPUTED. PE1Y-pE
C A: ARRAY OF LENGTH 3 CONTAINING ROTATATION ANGLES (DEGREES). DRCYPR
C 11: AXIS OF ROTATION FOR 18T ANGLE (1.2.3 = X,Y,Z) DRCYPR
C 12: AXIS OF ROTATION FOR 2ND ANGLE (1,2,3 = X,Y,Z) DRCYPR
C 13: AXIS OF ROTATION FOR 31D ANGLE (1,2,3 = K,Y,Z) DRCYPR
C DRCYPR

IMPLICIT REAL*8 (h-H,O-Z) DRCYPR
COMMON/CNSNTS/ PIRADIAN,G,THIRD,EPS(24), DRCYPE

UNITL ,UNITM,UNITT ,GRAVTY(3) .TWOPI TWOPI
DIMENSION D(3,3).A(3),ID(3),T(3.3),B(3),S(3) DECYPE
IDSUM = ID(1) + ID(2) + ID(3 DBCYPR
DO 12 I=1,3 DECYPE
B(I) = A(I)*RADIAN DIRCYPR

DO 11 J=1,3 DRCYPR

12 D(I,I) = 1.0 DRCYPR
DO 30 N=1,3 DRCYPRI
IDN = IABS(ID(N)) DRCYPR

M = 4-IDN DECYPE
IF (ID(N).LT.0) U = IDSUM -ID(N) -2 DRCYPR
IF (B(M) .EQ.0.0) GO TO 30 DRCYPE
CALL ROT (T,IDN,B(M)) DRCYPR
DO 23 J=1,3 DRCYPR
DO 21 K=1,3 DECYPE
SWK = D(K,J) DRCYPR

21 D(K,J) = 0.0 DRCYPR
DO 22 I=1,3 DRCYPR
DO 22 K=1,3 DRCYPR

22 D(I,J) = D(I,J) + T(I,K)*S(K) DRCYPR
23 CONTINUE DRCYPRI30 CONTINUE DECYPE

RETURN DRCYPR
END DECYPR
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SUBROUTINE DRIFT DRIFT
C REV IV 07/24/86SLIP
C CORRECTS FOR DRIFT IN CONSTRAINED JOINTS DRIFT
C DRIFT
C DRIFT

TMPLICIT REAI.*8(A-H,O-Z) DRIFT
COMMON/CONTRL/ TIME,NSEGNJNTNPL,NBLT,NBAG,NVEH,NGRND, DRIFT

NS,NQNSDNFLX,NHRISS,NWINDF,NJNTF,NPRT(36) ,IPG DRIFT
COMNON/SGMNTS/ D(3,3,30),WNEG(3,30),WMEGD(3,30),U1(3,30).U2(3,30),DRIFT

SEGLP(3,30) .SEGLV(3,30) ,SEGLA(3,30) ,NSYU(30) DRIFT
COMMON/DESCRP/ PHI(3,30) ,W(30),RW(30),SR(4.60),HA(3.80),HB(3,80), SLIP

*RPHI(3,3o),HT(3,3,Oo),sPRING(5,gO),VISC(7,90), DRIFT
JNT(30) ,IPIN(30) ,ISIIG(30) ,IGLOB(30) ,JOINTF(30) DRIFT

COMNON/CEULER/ IEULER(30) ,HIR(3.,90) ,ANG(3,30) ,ANGD(3,30), DRIFT
FE(3,30),TQE(3,30),CONST(5,30) DRIFT

COMNON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), DRIFT
UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

COMNON/TENPVS/ T1(3) ,T2(3) ,T3(3) ,T4(3),TP(3.3),H1(3),H2(3) DRIFT
IF (NJNT.EQ.O) GO TO 51 DRIFT
DO 50 J=1,NJNT DRIFT
K = IABS(JNT(J)) DRIFT
IF (K.EQ.O) GO TO 50 DRIFT

-'IF (TSING(J+1).LT.0) GO TO 50 DRIFT
C DRIFT

M = 0 DRIFT
IF (IPIN(J).EQ.1) M 4 DRIFT
IF (IPIN(J).EQ.6) N 4 SLIP
IF (IPIN(J).EQ.7) M 4 SLIP
IF (IABS(IPIN(J)).NE.4) GO TO 15 DRIFT
IF (IEULER(J).EQ.1) M = 2 DRIFT
IF (IEULER(J).EQ.2) N = 3 DRIFT
IF (IEULER(J).EQ.3) M = 1 DRIFT

IF (IEULER(J).EQ.4) M 4 DRIFT
IF (IEULER(J).EQ.5) N = 4 DRIFT
IF (IEULER(J).EQ.6) M = 4 DRIFT

15 IF (N.EQ.0) GO TO 50 DRIFT
IF(M.EQ.4)GO TO 23 DRIFT

SIF(M.NE.3)00 TO 21 DRIFT
CALL EJOINT(-1,J) DRIFT
CALL CROSS(HIR(1,2,2*J+29),HIR(1,1,2*J+e29),T1) DRIFT
DO 17 I = 1,3 DRIFT
HIM) COIST(4.J)*HIR(I,1.2*J+29) + COIST(5.J)*Tl(l) DRIFT

17 H2(1) =HIR(I.3,2*J+30) DRIFT
5GO TO 25 DRIFT

21 DO 22 I = 1,3 DRIFT
HIM = HIR(IN,2*J+29) DRIFT

22 H2(1) =HIR(I,M+1,2*J+30) DRIFT
GO TO 25 DRIFT

*23 DO 24 I = 1,3 DRIFT
HIM RB(I,2*j-l) DRIFT
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24 H20I) = HB(I,2'J) DRIFT
C DRIFT
C u.ADJUST DC MATRIX FOR CONSTRAINED JOINTS iiDRIFT

C DRIFT
25 CALL DOT31(D(1,i1,X),H1,Tl) DRIFT

CALL MAIM1 (D(1,1,Je1),T1,T2) DRIFT
CT =T2(1)*H2(l) + T2(2)*H2(2) + T2(3)*H2(3) DRIFT
IF(M.GE.3)GO TO 28 DRIFT
ST = 1.O/DSQRT((1.O - CT)*(1.0 + CT)) DRIFT
DO 27 I = 1,3 DRIFT

27 T2(I) = (H2(I) - CT*T2(I))*ST DRIFT
CT = 1.0/ST DRIFT

28 CALL CROSS(H2,T2,T3) DRIFT
DO 30 L=1,3 DRIFT
CALL CROSS (T3,D(1,L,J+1),T4) DRIFT
ST =T3(1)*D(1,L,J+l) + T3(2)*D(2,L,J+1) + T3(3)*D(3,L,J41) DRIFT
ST = ST/(1.0 + CT) DRIFT
DO 30 I=1,3 DRIFT

30 D(I,L,Je1) = CT*D(I,L,J+I) - T4CI) + ST*T3(I) DRIFT
9C DRIFT

C *'RENORMALIZATION OF DIRECTION COSINE MATRIX BY *'DRIFT

C ~ 'AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE 1*DRIFT
C DRIFT

DO 33 ITER= 1,10 DRIFT
CALL CFACTT (D(1,1,J41),TP,DET) DRIFT
DO 32 L = 1,3 DRIFT
DO 32 I = 1,3 DRIFT
D(I,L,J41) = 0.5*(D(I,L,J+1)+T?(L,I)/DET) DRIFT

32 IF (DABS(D(I,L,Je1)).LT.EPS(15)) D(I,LJ+1) = 0.0 DRIFT
IF (DABS(DET-1.0).LT.EPS(G)) 0O TO 41 DRIFT

33 CONTINUE DRIFT
WRITE (6,34) J,TIME,DET DRIFT

34 FORMAT (44H0 DRIFT RENORNALIZATION DID NOT CONVERGE FOR, DRIFT
10H JOINT NO. ,I3,7H TIME =,F1O.6,GH DET =,F1O.6) DRIFT

C DRIFT
C **ADJUST WHEG FOR CONSTRAINED JOINTS '*DRIFT

C DRIFT
41 IF(M.NE.4)GO TO 43 DRIFT

HW = H2(1)*WMEG(1.J+l) - Hl(1)*WMEG(1,X) DRIFT
' + H2(2)*WMEG(2,J41) - H1(2)*WMEG(2,K) DRIFT
# + H2(3)*WMEG(3,J41) - H1(3)*WMG(3,X) DRIFT

CALL DOT31 (D(1.,,),WMKG(1,IO,Tl) DRIFT
*CALL MAT31 (D(1,1,J+1).T1,WMEG(1,J41)) DRIFT

DO 42 I=1,3 DRIFT
42 WMEG(I,J.1) = WMEG(I,J.1) + HW*H2(I) DRIFT

GO TO 50 DRIFT
43 IF(M.NE.3)GO TO 47 DRIFT

'SCALL DOT31(D(1.,X),HIR(1,2,2*J+29),T1) DRIFT
*CALL MAT31(D(1,1,J+1),TlR1) DRIFT

GO TO 48 DRIFT

146



47 CALL MAT31(D(1,1,J+1),Tl,T2) DRIFT
CALL CROSS(T2,H2,H1) DRIFT

48 CALL DOT31(D(1,1,K),WMEG(1,K),Tl) DRIFT
CALL MAT31(D(1,1,J+1),T1,T2) DRIFT
HW = Hl(l)*(T2(1) - WMEG(1,J+1)) D1RIFT

* + Hl(2)*(T2(2) - WMEG(2,J+1)) DRIFT
+ H1(3)*(T2(3) - WMEG(3,J.1)) DRIFT

DO 49 I = 1,3 DRIFT
49 WNEG(I,J+1) = WEG(I,J.1) + HW*H1(I) DRIFT
50 CONTINUE DRIFT
51 RETURN DRIFT

END DRIFT
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SUBROUTINE DSETD(D,TH.T) DSETD
C REV IV 07/23/86TWOPI
C UPDATES A DIRECTION COSINE MATRIX (D) DSETD
C USING AN INCREMENTAL ANGULAR NOTION (TB). DSETD
C ARGUMENTS D: 3X3 DIRECTION COSINE MATRIX TO BE UPDATED. DSETD
C TH: 3 COMPONENTS OF INCREMENTAL ANGULAR MOTION DSETD
C ABOUT LOCAL X,Y AND Z AXIS RESPECTIVELY. DSETD
C T: MAGNITUDE OF VECTOR TN COMPUTED BY ROUTINE. DSETD
C DSETD

IMPLICIT REAL*8(A-H,O-Z) DSETD
DIMENSION D(3,3) ,TH(3) ,S(3) ,TEMdP(3,3) DSETD
COMNON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DSETD

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
T=DSQRT(TH( 1) **2+TH(2) **2+TH(3) **2) DSETD
IF(T.EQ.O.)RETURN DSETD
ST=DSIN(T) DSETD
CT=DCOS(T) DSETD
STT=ST/T DSETD
CTT=STT**2/(l.,CT) DSETD

-~DO 10 J=1.3 DSETD
5(1) =-TH(3)*D(2,j) +TH(2) *D(3,J) DSETD
S(2)= TH(3)*D(1,J)-TH(1)*D(3,J) DSETD
S(3)=-TH(2)*D(1,J)+TH(1)*D(2,J) DSETD
DTT: (TH(1)*D(1 ,J)+TH(2)*D(2,j)+TH(3)*D(3,J))*CTT DSETD
DO 5 K=1,3 DSETD

5 D(K,J)=D(K,J)*CT-STT*S(K)+TH(K)*DTT DSETD
10 CONTINUE DSETD

C DSETD
C RENORMALIZATION OF DIRECTION COSINE MATRIX DSETD
C BY AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE. DSETD
C DSETD

DO 23 ITER=1,10 DSETD
CALL CFACTT(D,TEMP,DET) DSETD
DO 22 I=1,3 DSETD
DO 22 J=1,3 DSETD
D(I,J) = .5*(D(I,J)+TEMP(J,I)/DET) DSETD

*22 IF (DABS(D(I,J)).LT.EPS(15)) D(I,J)=O.0 DSETD
IF (DABS(DET-1.0).LT.EPS(6)) GO TO 24 DSETD

23 CONTINUE DSETD
WRITE (8,27) DET DSETD

27 FORMAT('O DSETD RENORMALIZATION DID NOT CONVERGE, DET =',1PD25.15)DSETD
24 RETURN DSETD

*END DSETD
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SUBROUTINE DlSETQ(E.THES,EC,D) DSETQ
C REV IV 07/23/86TWOPI
C COMPUTES NEW DIRECTION MATRIX (D), GIVEN ORIGINAL MATRIX (I) DSETQ
C AND INCREMENTAL MOTION EXPRESSED IN QUATERNION FORM. DSETQ
C DSETQ
C ARGUMENTS: DSETQ
C DSETQ
C E :ORIGINAL DIRECTION COSINE MATRIX. DSETQ
C TH COMPONENTS OF Q ( UX SIN A/2, UY SIN A/2, UZ SIN A/2) DSETQ
C ES SIN**2(A/2) DSETQ
C EC COS (A/2) DSETQ
C D NEW DIRECTION COSINE MATRIX. DSETQ
C DSETQ

IMPLICIT REAL*8(A-H,O-Z) DSETQ
DIMENSION D(3,3),TH(3),S(3),TEMP(3,3),E(3,3) DSETQ
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), DSETQ

UNITL,UNITM,UNITT,GIRAVTY(3),TWOPI TWOPI
CT = 1.0 - 2.0*ES DSETQ
DO 10 J=1.,3 DSETQ
5(1) =TH(2)*E(3,J) - TH(3)*E(2,J) DSETQ
S(2) =TH(3)*E(1,J) - TH(1)*E(3,J) DSETQ
S(3) = TH(1)*E(2,J) - TH(2)*E(1,J) DSETQ
DTT =TH(1)*IE(1,J) + TH(2)*E(2,J) + TH(3)*E(3,J) DSETQ
DO 5 X=1,3 DSETQ

5 D(KJ) =E(K,J)*CT + 2.O*(TH(X)*DTT - EC*S(K)) DSETQ
10 CONTINUE DSETQ

C DSETQ
C RENORMALIZATION OF DIRECTION COSINE MATRIX DSETQ
C BY AVERAGING MATRIX AND TRANSPOSE OF ITS INVERSE. DSETQ
C DSETQ

DO 23 ITER=1,10 DSETQ
CALL CFACTT(D,TEMP,DET) DSETQ
DO 22 I=1,3 DSETQ
DO 22 J=1,3 DSETQ
D(I,J) =0.5*(D(I,J)+TEMP(J,I)/DET) DSETQ

22 IF (DABS(D(I,J)).LT.EPS(15)) D(I,J)=O.0 DSETQ
*IF (DABS(DET-1.O).LT.EPS(6)) G0 TO 24 DSETQ

23 CONTINUE DSETQ
WRITE (6,27) DET DSETQ

27 FORMAT('O DSETQ RENORMALIZATION DID NOT CONVERGE, DET ='.1PD25.15)DSETQ
24 RETURN DSETQ

END DSETQ
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SUBROUTINE DSMSOL (A.KK.LL) LEAEQTISAXB03 7/84DSMSOL

C DSMSOL

C ARGUMENTS: DSMSOL

C A: 2-DIMENSIONAL(KK,KK+1) MATRIX OF COEFFICIENTS. DSMSOL

C KK: NUMBER OF EQUATIONS AND UNNOWNS. DSMSOL

C LL: 1ST DIMENSION OF A IN CALLING PROGRAM. DSMSOL

C DSMSOL

C CALLING PROGRAM SETUP: DSMSOL

C A(I,J) FOR I,J=1,KK DSMSOL

C A(I.J(X+i) = B(I) FOR I=i,XK DSMSOL

C THE SOLUTION X IS RETURNED IN COLUMN KK+i OF A. DSMSOL

C MATRIX A IS DESTROYED BY SUBROUTINE. DSMSOL

4'C DSMSOL
IMPLICIT REAL*'(A-H,O-Z) DSMSOL

DIMENSION A(LL,1) DSMSOL
N = KK DSMSOL

K i = N+1 DSMSOL
DO 50 Lzi,N DSMSOL
Li L+i DSMSOL

BIG 0.0 DSMSOL

DO 25 I=L,N DSMSOL
IF (DABS(A(IIPL)).LE.DABS(BIG)) GO TO 25 DSMSOL

= I DSMSOL
BIG =A(I,L) DSMSOL

25 CONTINUE DSMSOL

IF (BIG.NE.O.O) GO TO 30 DSMSOL
WRITE (6,26) DSMSOL

26 FORMAT('O DSMSOL MATRIX SINGULAR, PROGRAM TERMINATED.') DSMSOL
STOP 41 DSMSOL

30 BIG =1.0/BIG DSMSOL
DO 40 J=L,N1 DSMSOL
B = A(K,J) DSMSOL
AO,J) = A(L,J) DSMSOL

40 A(L,J) =B*BIG DSMSOL

*IF (L.EQ.N) GO TO 50 DSMSOL
DO 48 I=LI,N DSMSOL
IF (A(I,L).EQ.0.0) GO TO 48 DSMSOL
DO 45 J=Ll,Ni DSMSOL

45 A(I,J) = A(IJ)-A(I,L)*A(L,J) DSMSOL
48 CONTINUE DSMSOL

*50 CONTINUE DSMSOL
IF (N.EQ.i) GO TO 71 DSMSOL

N2 =N-i DSMSOL
DO 60 L1l,N2 DSMSOL

I = N-L DSMSOL
L Li I+l DSMSOL

*DO 60 J=LL,N DSMBOL
60 A(I,Ni) =A(I,Nl)-A(I,J)*A(J,I) DSMSOL

150

014N l



71 CONTINUE DSMSOL
RETURN DSMSOL
END DSWSOL
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SUBROUTINE DZP (N,X,G0,E,R,M) FRMTEPRMTI OMASMDZ

C WEIGHTS (E) IF M IS NOT ZERO. Z
C DZ

IMPLICIT REAL*B (A-H,O-Z) Z
DIMENSION X(l) ,GG(5,1) ,E(3,1) DZP
COMMOI/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24). DZP

* UNITL,UNITM.UNITT,GRAVTY(3) ,TWOPI TWOPI
C DZP

CALL ELTIME(1,5) DZP
IF(M.NE.O) GO TO 10 DZP

C DZP
C COMPUTE STATE VARIABLES ONLY. DZP
C DZP

DO 5 I=1,N DZP
5 X(I) = G(1,1) + R*(GG(2,I)*E(1,I) DZP

*+ R*(GG(3,I)*E(2,I) DZP
+ R*(GG(4,I)*E(3,I) ))DZP

*GO TO 90 DZP
C DZP
C COMPUTE EXPONENTIAL WEIGHTS AND STATE VARIABLES. DZP

MmC DZP
10 DO 50 I=1,N DZP

E(1,I) = 1.0 DZP
E(2,I) =0.5 DZP

*E(3,I) =THIRD DZP
IF (GG(5,I).EQ.0.0) GO TO 50 DZP
Z = R*GG(5,I) DZP
W = 0. DZP
IF (DABS(Z).GT.0.004) GO TO 20 DZP
W =4. DZP
A =E(3,I) DZP
E(3,I) = 0. DZP

15 E(:3,I) = E(3,I)+A DZP
A = A*Z/W DZP
W =W+1.0 DZP
IF(E(3,1).A.NE.E(3,I)) GO TO 15 DZP
E(2,I) = 0.5+0.5*Z*E(3,I) DZP
E(1,I) =1.+Z*E(2,I) DZP
GO TO 50 DZP

*20 IF(Z.GT.-40.) W = DEXP(Z) DZP
E(1,I) =(W-1.)/Z DZP
E(2,I) = (E(1,I)-1.)/Z DZP
E(3,I) = (2.*E(2,I)-l.)/Z DZP

50 X(I) = G6(1,I) + R*(GG(2,I)*E(l,l) DZP
+ R*(00(3,I)*1(2,I) DZP

* * + R*(GG1(4,I)*E(3,I) ))DZP
C DZP
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90 CALL ELTIMK(2.5) DZP
RETURN DZP
END DZP
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SUBROUTINE EDEPTH (A,B,XM,TY,XA,XB,XL,XU) EDEPTH

C REV IV 07/23/86TWOPI

C DETERMINES XA AND XB, THE POINTS OF MAXIMUM PENETRATION OF TWO EDEPTHf

C INTERSECTING ELLIPSOIDS A AND B. EDEPTB

C ARGUMENTS A,B ,XM,T AND X SAME AS FOR SUBROUTINE INTERS. EDEPTH

C ARGUMENTS XL AND XU, IF NONZERO, ARE FINAL RESULTS OF LAST CALL. EDEPTH

C EDEPTH

IMPLICIT REAL*8 (A-H,O-Z) EDEPTE

DIMENSION A(3,3) ,B(3,3) ,XM(3) ,Y(3) ,XA(3),XB(3) EDEPTH

COMMON/CONTRL/ TIME ,NSEG,NJNT ,NPL,NLT ,IBAG,NVEH,NGRND, EDEPTH

* NS,NQ,NSD,NFLX,NHRSS,NWINDF,NJNTF,NPRT(38) ,NPG PAGE

COMMON/CNSNTS/ PI,RADIANG,THIRD,EPS(24), EDEPTH

UNITL,TJNITM.UNITT.GRAVTY(3) ,TWOPI TWOPI

DIMENSION Cl(3,4),C2(3,4).C3(3.4),XBM(3),PXBL(3),PUU(3),AB(
3 ,3) EDEPTE

DIMENSION AXA(3) ,BXBM(3) ,PKAL(3) ,PXBU(3) EDEPTH

C EDEPTH

C INITIAL GUESSES EDEPTH

C XA = Y/T EDEPTH

C XB = M+(Y-M)/T EDEPTH

C L = -IXB-Xk!/IAXA! EDEPTE

C U = -!XB-XAI/!B(XB-M)! EDEPTH

C EDEPTH

Dl 0.0 EDEPTH

D2 =0.0 EDEPTH

DO 9 1=1,3 EDEPTH

XA(IM Y(I)/T EDEPTH

XBM(I) (Y(I)-XM(I))/T EDEPTH

XB (I) =XBM(I)+XM(I) EDEPTE

9 DI Dl4(XB(I)-XA(I))**2 EDEPTH

IF (DABS(T-1.0).LE.EPS(O)) GO TO 31 EDEPTH

ITER =0 EDEPTH

CALL MAT33 (A,B,AB) EDEPTH

IF (XL.NE.O.O) GO TO 11 EDEPTH

IF (XU.NE.O.O) GO TO 11 EDEPTH

D3 =0.0 EDEPTH

DO 10 lz1,3 EDEPTH

AXA(I) = A(I,1)*XA(1) EDEPTH

+ A(l,2)*XA(2) EDEPTH

+ A(I,3)*XA(3) EDEPTH

D2 = D2 + AXA(I)**2 EDEPTH

BXBM(I) = B(I,1)*XBM(l) EDEPTH
+ B(I,2)*XDM(2) EDEPTH

+ B(I,3)*XBM(3) EDEPTH

10 D3 = D3+BXBM(I)**2 EDEPTH

XL =-DSQRT(DI/D2) EDEPTH

XU =-DSQRT(DI/D3) EDEPTH

c EDEPTH

C START OF ITERATION EDEPTH

C EDEPTH
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- - - - - - -

11 ITER =ITER.1 EDEPTH
IF (NPRT(17).V#E.O) WRITE (6,12) ITER,XL,XU,XA,XB EDEPTH

12 FORMAT(' EDEPTH ITER',16,S014.8) EDEPTH
IF (ITER.LE.50) G0 TO 14 EDEPTH
WRITE (6,13) EDEPTH

13 FORMAT(' EDEPTH ITERATION DID NOT CONVERGE-) EDEPTH
GO TO 31 EDEPTH

C EDEPTH
a'C FORM MATRICES EDEPTH
NC C = LUA + LA +UB EDEPTH

c C2 = Cl EDEPTH
C C3 = Cl' EDEPTH
C EDEPTH

14 XLAU =XU*XL EDEPTH
DO 22 I=1,3 EDEPTH
XBM(I) = 0.0 EDEPTH
DO 22 J=1.3 EDEPTH
C1(I.J) =XLAU*AB(I,J) + XL*A(I,J) + XU*B(I,J) EDEPTH
C2(I,J) =C1(I,J) EDEPTH

4C3(J.I) =C1(I,J) EDEPTH
22 XBM(I) =XBM(I) - XL*A(I,J)*XM(J) EDEPTH

C EDEPTH
C SOLVE FOR (XB-M) EDEPTH
C C1(XB-M) = -LAM EDEPTH
C EDEPTE

CALL DSMSOL(C1,3,3) EDEPTH
C EDEPTE
C EVALUATE EDEPTH
C XE = (XB-M)+M EDEPTH
C B(XB-M) EDEPTH
C AXA EDEPTH
C C13 = (I-XA'AXA)/2 EDEPTH
C C23 = (1-(XB-M)'B(XB-M))/2 EDEPTH
C EDEPTH

C13 =0.0 EDEPTH
C23 =0.0 EDEPTH
DO 23 I=1,3 EDEPTH

4XB(I) = XBM(I)+XN(I) EDEPTH
BXBM(I) = B(I,1)*XBM(1) EDEPTH

+ B(I,2)*XBM(2) EDEPTH
+ B(I,3)*XBM(3) EDEPTH

23 XA(I) = XB(I) + XU*BXBM(I) EDEPTH
DO 24 I=1,3 EDEPTH

* AXA(I) = A(I 1) *XA(1) EDEPTH
+ ACI .2) *XA(2) EDEPTH
+ A(I.3)*XA(3) EDEPTH

C13 = C13 + XA(I)*AXA(I) EDEPTH
C23 = C23 + XBM(I)*BXBM(I) EDEPTH

24 PXBL(I) = -AXA(I) EDEPTH
*C13 = (1.0-C13)/2.0 EDEPTH
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C23 = (1.0-C23)/2.0 EDEPTH
C DXB EDEPTH
C SOLVE FOR - -- EDEPTH
C *DL EDEPTH
C EDEPTH
C 'DXB EDEPTH
C C2- -- = -AXA EDEPTH
C *DL EDEPTH

AC EDEPTH
CALL DSNSOL(C2,3,3) EDEPTH

C EDEPTH
C CALCULATE EDEPTH
C DXA DXB DXB EDEPTH
C - -- = --- + UB- -- EDEPTH
C DL DL DL EDEPTH
C EDEPTH
C *DIA EDEPTH
C C11 = XA'A--- EDEPTH
C *DL EDEPTH

0C EDEPTH
C *DXB EDEPTH

VC C21 = (XB-M)'B--- EDEPTH
C *DL EDEPTH
C EDEPTH

C11 = 0.0 EDEPTH
C21 = 0.0 EDEPTH
DO 25 I=1,3 EDEPTH
PXAL(I) = B(I,1)*PXIL(1) EDEPTH

*+ B(I.2)*PXBL(2) EDEPTH
*+ B(I,3)*PXBL(3) EDEPTH

PXAL(I = PXBL(I) + XU*PXAL(I) EDEPTH
Cll Cii + AXA(I)*PXAL(I) EDEPTH
C21 = C21 + BXBM(I)*PXBL(I) EDEPTH

25 PXAU(I) = -BXIM(I) EDEPTH
C EDEPTH
C DXA EDEPTH
C SOLVE FOR - -- EDEPTH
C DU EDEPTH
C EDEPTH
C *DXA EDEPTH
C C3--- = -B(XB-U) EDEPTH
C *DU EDEPTH
C EDEPTH

CALL DSMSOL(C3.3,3) EDEPTH
C EDEPTH
C CALCULATE EDEPTH
C DXI DXA DXA EDEPTH
C -- -- LA--- EDEPTH
C DU DU DU EDEPTH

SC EDEPTH
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C DIA EDEPTE
C C12 = XA'A--- EDEPTH
C *DU EDEPTH
C EDEPTH
C *DXB EDEPTH
C C22 = (XB-M)'B--- EDEPTH
C DU EDEPTH
C EDEPTH

C12 = 0.0 EDEPTH
C22 = 0.0 EDEPTH
DO 26 I=1,3 EDEPTH
PKBU(I) = PXAU(1) + XL*(A(Il)*PXAI(1) EDEPTH

+ A(1,2)*PXAU(2) + A(I,3)*PXAU(3) )EDEPTH
C12 = C12 + AXA(I)*PXAU(I) EDEPTH

26 C22 =C22 + BXBM(I)*PXBU(I) EDEPTH
C EDEPTH
C SOLVE FOR DL AND DU EDEPTH
C C11*DL + C12*DU = C13 EDEPTH
C C21*DL + C22*DU = C23 EDEPTH
C EDEPTH

DET CI1'C22-C12*C21 EDEPTH
DL =(Cl3*C22-C12*C23)/DET EDEPTH
DU =(Cll*C23-C13*C21)/DET EDEPTH

C EDEPTH
C INCREMENT L AND U EDEPTH
C TEST FOR CONVERGENCE EDEPTH

*C EDEPTH
*XL =XL +DL EDEPTH

XU =XU +DU EDEPTH
IF (DABS(DL/KL).GT.EPS(12)) GO TO 11 EDEPTH
IF (DABS(DU/XU).GT.EPS(12)) GO TO 11 EDEPTH

31 CONTINUE EDEPTH
RETURN EDEPTH
END EDEPTH
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DOUBLE PRECISION FUNCTION EFUICT (TH,THD,SPR,JSTOP) EFUNCT
C REV 20 04/29I8QEFJNCT
C COMPUTES NONLINEAR SRRING TORQUE FOR EULER JOINTS. EFUICT
C EFUNCT
C ARGUMENTS: EFUNCT
C TH - THETA IS THE ANGLE OF THE EULER AXIS EFUICT
C THD - THETA DOT EFUNCT
C SPR - ARRAY OF 5 VALUES DESCRIBING FUNCTION EVALUATION EFUICT
C JSTOP - INDICATOR TO BE SET TO ONE IF IN STOP EFUICT
C EFUECT

IMPLICIT REAL*8(A-H,O-Z) EFUNCT
DIMENSION SPR(5) EFUNCT
JSTOP =0 EFUNCT
EFUNCT =TH*SPR(1) EFUECT
TEN =10.0 EFUECT
Q =DSIGN(TEN*THDTH*THD) EFUECT
IF (Q.GT.1.O) Q =1.0 EFUECT
IF (Q.LT.-1.O) Q -1.0 EFUICT
X 0.5*(1.0+SPR(4)+Q*(1.O-SPR(4))) EFUNCT
IF (SPR(5).GT.O.0) 0O TO 10 EFUECT
EFUNCT = X*EFUNCT EFUNCT
GO TO 99 EFUNCT

10 IF (DABS(TH).LT.SPR(5)) GO TO 99 EFUNCT
JSTOP = 1 EFUNCT
Z = DABS(TH) - SPR(R) EFUNOT
EFUNCT =EFUNCT + DSIGN(X*(SPR(2)+Z*SPR(3))*Z**2.TH) EFUNCT

99 RETURN EFUNOT
END EFUECT
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SUBROUTINE EJOINT(IJ,NK) JDRIFT
C REV IV 07/24/86SLIP
C COMPUTES THE TORQUES ACTING ON AN EULER JOINT EJOINT
C AND ADDS THEM TO THE U2 ARRAY. EJOINT
C EJO INT
C ARGUMENTS: EJO INT
C NK 0 - REGULAR COMPUTATION FOR ALL EULER JOINTS JDRIFT
C 80 - COMPUTE ONLY FOR JOINT NJ IMPULSE EJOINT
C EJO INT
C IJ I IMPULSE ON PRECESSION AXIS ONLY EJO INT
C z 2 IMPULSE ON NUTATION AXIS ONLY EJOINT
C = 3 IMPULSE ON SPIN AXIS ONLY EJO INT
C = 4 IMPULSE ON GLOBALGEAPHIC AXIS EJO INT
C NK = 0, IJ * 0, SPECIAL COMPUTATIONS OF HIR AND HE ONLY a DRIFT
C EJOINT

IMPLICIT REAL*8(A-H,O-Z) EJOINT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH.NGRND, EJOINT

* NS.NQNSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(38) ,NPG PAGE
*COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),Ul(3,30),U2(3,30),EJOINT

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) EJOINT
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,80) ,HA(3,60) ,HB(3,6O), SLIP

*RPHI(3.30),HT(3,3,80),SPRING(5,90),VISC(7,90), EJOINT
JNT(30) .IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) EJOINT

COMMONICYATRX/ V1(3,30).V2(3,30),V3(3,12),Bl2(3,3,60),A22(3,3,8O),EJOINT
* F(3,30) ,TQ(3,30) ,WJ(30) ,A11(3,3,30) SLIP

COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30), JDRIFT
FE(3,30) ,TQE(3,30),CONST(5,30) JDRIFT

COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC
* PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF EJOINT

COMMON/TEMPVI/ CREST,TTI(3) ,R1I(3) ,R2I(3) ,JSTOP(4,2,30) EJOINT
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), EJOINT

UNITLUNITMUNITT,GRAVTY(3) ,TWOPI TWOPI
*COMMON/TEMPVS/ DH1(3,3),DH4(3,3),TH(3,3),HIM(3,3) ,HIJ(3,3), EJOINT

*HDT(3,3),H2(3,3),SH(3),TM(3),TJ(3),WMJ(3),AD(3), EJOINT
CV(3),CS(3),ANGL(3),HD3(3),CC(3),Tg(3),LSKIP(3) EJOINT

LOGICAL LSKIP EJO INT
*IF (NJNT.LE.O) GO TO 99 EJOINT

CALL ELTIME(1,31) EJOINT
Ji = I EJOINT
J2 =NJNT EJO INT
NJ = MX JDRIFT
IF (NJ.EQ.O) GO TO 11 EJOINT

*J1= NJ EJOINT
J2 =NJ EJOINT
IF(IJ.LT.O) NJ =0 JDRIFT

11 DO 98 J=J1,J2 EJOINT
IF (IABS(IPIN(J)).ME.4) GO TO 98 EJOINT
M =IABS(JNT(J)) EJOINT

*CALL D0T33(D(1,1,M),HT(1,1,2*J-1),DH1) EJOINT
CALL D0T33(D(1,1,J.1),HT(1,1,2*j),DH4) EJOINT
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CALL D0T33 (DH4 ,DH1 ,TH) EJO INT
DO 12 I=1,3 EJOINT

12 ANG(IJ) = ANG(I,J) + COIST(I.J) EJOINT
IC = IEULER(J EJO INT
CALL EULBAD (THANG(l.J),IC) EJOINT
CALL ROT(H2,3,-ANG(1,J)) EJOINT
DO 13 I=1.3 EJOIIT
ANG(I,J) = ANG(1,J) - CONST(I,J) EJOINT
HIR(I,1,J) = DH1(I,3) EJOINT
HIR(I,3,J) =DH4(I,3) EJOINT
HIM(I,1) = lT(I,3,2*J-1) EJOINT
HIJ(I,3) = HT(I,3,2*J) EJOINT
LSKIP(I = .FALSE. EJOINT
FE(I,J) = 0.0 EJOINT
CV(I) = 0.0 EJOINT
CS(I) = 0.0 EJOINT
V2(IJ) = 0.0 EJOINT
TQE(I,J) = 0.0 EJOINT

*13 TQ(I,J) = 0.0 EJOINT
WJ(J) = 0.0 EJO INT
TQC =0.0 EJOINT
IF (IJ.EQ.4) GO TO 55 EJOINT
CALL MAT31 (HT(1,1,24*J-1),H2(1,1),HIN(1,2)) EJOINT
CALL MAT31 (HT(1,1,2*J-1),H2(1,2),HIM(I,3)) EJOINT
CALL DOT31 (D(1,1,M),HIM(1,2),H2(1,2)) EJOINT
CALL DOT31 (D(l,1,M),HIM(1,3),H2(1,3)) EJOINT
CALL CROSS (H2(l,2),HIR(1,3,J),H2(l,l)) EJOINT
CALL DOT31 (D(1,1,M ).WMEG(1,M ),TM) EJOINT
CALL DOT31 (D(1,1,J+1),WUEG(1,J'1),Tj) EJOINT
SWJ = 0.0 EJOINT
DO 14 I=1,3 EJOINT

*HIR(I,2,J) = H2(I.2) EJOINT
WMJ(I) = TJ(I) - TM(I) EJOINT

14 SWJ = SWJ + WILJ(I)**2 EJOINT
WJ(J) = DSQRT(SWJ) EJOINT
CALL DOT31 (HIR(1,1,J) WMJAD) EJOINT

*CALL CROSS (TU,H1R(1,1,J),HDT(l.1)) EJOINT
CALL CROSS (TM,HIR(1,2,J),HDT(1,2)) EJOINT

aCALL CROSS (TJHIR(1,3,J),HDT(1,3)) EJOINT
CALL MAT31 (D(1,1,J+1),HIR(I,1,J),HIJ(I,1)) EJOINT
CALL MAT31 (D(1,1,J+1),HIE(1,2,J),IIIJ(1,2)) EJOINT

*CALL MAT31 (D(1,1,M ),HIR(1,3,J),HIM(l,3)) EJOINT
*N = IEULER(J) EJOINT

DO 15 I=1,3 EJOINT
SH(I = AD JDRIFT
DO 15 X=1,3 JDRIFT

* .~HIR(I,K,2'J+29) = HIM(I,K) JDRIFT
15 HIR(I,K,2*J+30) = HIJ(I,K) JDRIFT

* IF (?.EQ.8) G0 TO 19 EJOINT
IF (N.GT.3) G0 TO 18 EJOINT
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SH(N 0.0 EJOINT
GO TO 18 EJOINT

16 DO 17 I=1,3 EJOINT
17 IF (I.NE.N-3) SHMi 0.0 EJOINT
18 IF (INE.2) GO TO 21 EJOINT
19 HX = H2(1,1)*HIR(1,1,J) + H2(2,1)*HIR(2,1,J) +H2(3,1)*HIR(3,1,J) EJOINT

IF (DABS(HX).GE.EPS(6)) GO TO 20 EJOINT
SH(1 = ANGD(1,J) EJOINT
SH(3 = ANGD(3,J) EJOINT
GO TO 21 EJOINT

20 CALL DOT31 (H2, WMJ,SH) EJOINT
SH(1 = SH(1/HX EJOINT
IF (N.EQ.2) SH(2 = 0.0 EJOINT
SH(3 = SH(3)/HX EJOINT

21 DO 22 I=1,3 EJOINr
ANGD(I,J) SH(I EJOINT

22 HDT(I,2) HDT(I,2) + SH(1)*H2(I,3) EJOINT
IF (NJ.NE.0) N =IJ+3 EJOINT
IF (N.GT.3) GO TO 30 EJOINT
N4 =4-N EJO INT
IF (N.EQ.2) AHDT = HDT(1,2)*IMJ(1)+HDT(2,2)*WNLJ(2)+HDT(3,2)*WMJ(3)EJOINT
IF (N.IE.2) AHDT =-(SH(2)*HDT(1,2)+SH(14)'HDT(1,N4))*H2(1,N) EJOINT

-(SH(2) NHDT(2,2) +SH(N4) *HDT(2,14) )*H2(2,N) EJOINT
-(SH(2)*HDT(3,2)+SH(N4)*HDT(3,N4))*H2(3,N) EJOINT

CALL MAT31 (D(l,1,M ),H2(1,I),HB(1,2*J-1) EJOINT
CALL MAT31 (D(1,1,J+1),H2(1,N),HB(1,2*J ))EJOINT
DO 25 I=1,3 EJOINT
V2(I,J) = AHDT*H2(I,N) EJOINT

25 IF (N.EQ.I) LSKIP(I = .TRUE. EJOINT
GO TO 42 EJOINT

30 IF (N.GT.6) GO TO 40 EJO INT
K3J =3*J-2 EJOINT
DO 32 I=1.3 EJOINT
TF (NJ.EQ.O) GO TO 31 EJOINT
IF (I.EQ.N-3) CREST = VISC(7,K3J) EJOINT
TQE(I.J) =H2(I,N-3) EJOINT
GO TO 32 EJO INT

31 V2(I,J) =-HDT(I,N-3)*AD(N-3) EJOINT
HB(I,2uJ-l) = HIM(I,N-3) EJOINT
HB(I,2*j ) = HIJ(I,N-3) EJOINT
IF (I.NE.N-3) LSKIP(I = .TRUE. EJOINT

32 K3J =K3J + 1 EJOINT
IF (NJ) 35,42,35 EJOINT

040 IF (N.EQ.7) GO TO 97 EJOINT
42 IF(IJ.NE.O) GOTO 98 JDRIFT

DO 41 I=1,3 JDRIFT
TF (LSXIP(I) GO TO 41 EJOINT
K3J = 3*J-3+I EJOINT
CV(I = ANGD(I,J)*VISCOS(DABS(ANGD(I,J)),VISC(1,K3J),HAUI,2*J)) EJOINT

S CS(I = EFUNCT(ANG(I,J),ANGD(I,J),spRING(1,K3J),JSTOP(I,1,J)) EJOINT
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FE(I,J) =CS(I) + CV(I) + HA(I,2*J)*RA(I,2*J-1) EJOINT
41 CONTINUE EJOINT

CALL M&T31(HIR(1,1,J),FE(1,J),TQE(1,J)) EJOINT
* IF(NJ.GT.O) G0 TO 34 EJO INT

55 IF (IGLOB(J.EQ.O) GO TO 34 EJOINT
* HD3(1) = TH(3,1) EJOINT

HD3(2) =TH(3,2) EJOINT
HD3(3) =TH(3,3) EJOINT
CALL GLOBAL (J.HD3,DH1,TQC,T9,ANGL) EJOINT

34 CONTINUE EJO INT
C EJO INT
C ADD TORQUE CONVERTED TO LOCAL REFERENCE TO U2 ARRAY BY EJOINT
C U2(M ) =U2(M ) + D(M )*TQ EJOINT
C U2(j+l) =U2(J+l) - D(J+1)*TQ EJOINT
C EJOINT

35 DO 51 I=1,3 EJOINT
TQ(I.J) TQE(I,J)+TQC*TO(I) EJOINT
TTI(I TQ(I,J) EJOINT

*DO 51 K=1,3 EJOINT
U2(K,M ) =U2(K,M )+ D(K,I,M )*TQ(I,J) EJOINT

51 U2(K,J+1) =U2(K,J+1) - D(K,I,J.1)*TQ(I,J) EJOINT
NC EJOINT

C STORE DATA INTO PRJNT ARRAY FOR OUTPUT ROUTINE EJOINT
C EJOINT

97 PRJNT(1,J) = IEULERWJ EJOINT
PRJNT(2,J) = ANG(1,J) EJOINT
PRJNT(3,J) =ANG(2,J) EJOINT
PRJNT(4,J) = ANG(3,J) EJOINT
PRJNT(5,J)=CS(1)**2+CS(3)**2+2.0*CS()*CS(3)*TH(3,3)+CS(2)**2 JTF785
PRJNT(6,J)=CV(1)**2+CV(3)**2+2.O*CV(1)*CV(3)*TH(3,3)+CV(2)**2 JTF785
PRJNT(7,J) =TQ(1,J)**2 + TQ(2,J)**2 + TQ(3,J)**2 EJOINT

I' ~98 CONTINUE EJOINT
CALL ELTIME(2,31) EJOINT

99 RETURN EJO INT
END EJOINT
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DOUBLE PRECISION FUNCTION ELONG(A,B,C,D.E) ELONG
C REV 01 10/05/72ELONG
C COMPUTES ARC LENGTH OF ELLIPSE AX**2 + 2BXY + CY**2 1 ELONG
C FROM THETA=O (POSITIVE X AXIS) TO THETA=E (RADIANS) ELONG
C WHERE D IS NOMINAL INCREMENT OF INTEGRATION. ELONG
C ELONG

IMPLICIT REAL*8(A-H,O-Z) ELONG
N=DABS(E/D) ELONG
N=N+N ELONG
IF(N.EQ.O)N=2 ELONG
Z=N ELONG
T=E/Z ELONG
F = DSQRT ((l.+(B/A)**2)/A) ELONG
CS= 1. EI.OKG
SN=O. ELONG

Ky..DCS=DCOS CT) ELONG
DSN=DSIN(T) ELOJIG
S=F/2. ELONG
AC =A+C ELONG

0BAC B*B-A*C ELONG
DO 10 I=1,N,2 ELONG
CSS=CS*DCS-SN*DSN ELONG
SN=SN*DCS+CS*DSN ELONG
CS=CSS ELONG
G= (A*CS+B*SN) 'CS+ (B*CS+C*SN) *SN ELONG
G =G**2/(AC + BACIG) ELONG
F: (F+1./(F*G))/2. ELONG
S=S+F+F ELONG
CSS=CS*DCS-SN*DSN ELONG

SN=SN*DCS+CS*DSN ELONG
CS=CSS ELONG
G: (A*CS+B*SN) *CS+ (B*CS+C*SN) 'SN ELONG
G = G**2/(AC + BAC/G) ELONG
F= (F41./(F*G) )/2. ELONG
S=S+F ELONG

10 CONTINUE ELONG
ELONG= (S+S-F) *T/3. ELONG
RETURN ELONG
END ELONG
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SUBROUTINE ELTIME(L,N) ELTIME
C REV 111.2 08/08/84REVIII
C COUNTS THE NUMBER OF TIMES CERTAIN BASIC SUBROUTINES ARE CALLED ELTIME
C AND ACCOUNTS FOR ALL COMPUTER CPU TIME USED BY THESE ROUTINES. ELTIME
C ELTIME
C ARGUMENTS L: 1 INDICATES CALL IS AT START OF ROUTINE ELTIME
C 2 INDICATES CALL IS AT END OF ROUTINE. ELTIME
C )2 PAGE NUMBER FOR CALL AT END OF RUN PAGE
C N: THE SUBROUTINE IDENTIFICATION NUMBER. ELTIME
C ELTIM
C ASSUMES FUNCTION LTIME(1) IS GIVING ELAPSED CPU TIME IN INTEGER ELTIME

C UNITS OF 0.01 SECONDS SINCE FUNCTION LTIME(O) WAS CALLED. ELTIME
C ELTIME

DIMENSION NT(40) ,MTIN(40) ,NC(40),IND(40) ELTIME
REAL*8 SUB(40) ELTIME
DATA SUB/ ELTIME
N 8H MAIN3D 8H INPUT 8H DINT 8H PRIPLT 8H DZP ELTIME

8H PDAUX 8H UPDATE 8H OUTPUT 8H DAUX 8H SETUPI ELTIME
, 8H CHAIN 8H CONTCT 8H VISPR 8H DAUXII 8H DAUX12 ELTIME

* 8H DAUX22 8H DAUX31 8H DAUX32 8H DAUX33 8H FSMSOL ELTIME
* 8H PLELP 8H BELTRT 8H SEGSEG 8H AIRBAG 8H RSTART ELTIME

8H SETUP2 8H IMPULS 8H IMPLS2 8H AIRBG3 .8H DAUX55 ELTIME
8H EJOINT 8H SPDAMP 8H DAUX44 8H FLXSEG ,8H EQUILB ELTIME
8 8H POSTPR 8H WINDY 8H HBELT 8H HPTURB 8H ELTIME

IF (N.GT.1) GO TO 20 ELTIME
IF (L.GT.1) GO TO 40 ELTIME

C ELTIME
C INITIAL CALL AT BEGINNING OF MAIN PROGRAM. ELTIME
C ELTIME

MTIN(1) = LTIME(0) ELTIME
DO 11 I=1,40 ELTIME
IND(I) = 0 ELTIME
NC(I) = 0 ELTIME
,MTIN(I) = -1 ELTIME

11 NT(I) = 0 ELTIME
NSUB = 1 ELTIME
IND(1) = 1 ELTIME

* NC(1) = 1 ELTIME
MTIN(1) = 0 ELTIME

; - GO TO 99 ELTIME
C ELTIME
C CALL AT BEGINNING OF NTH SUBROUTINE. ELTIME
C ELTIME

o 20 IF (L.GT.1) GO TO 30 ELTIME
MTIN(N) = LTIME(1) ELTIME
IF (NC(N).NE.0) GO TO 21 ELTIME

0% NSUB = NSUB+l ELTIME
IND(NSUB) = N ELTIME

21 NC(N) = NC(N)+I ELTIME
GO TO 99 ELTIME
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C ELTIME
C CALL AT END OF NTH SUBROUTINE. ELT IME
C ELTIME

30 UTOUT =LTIME(1 ELTIME
NDIFF = MTOUT-MTIN(N) ELTIME
MTIN(N) = -1 ELTIME
IF (NDIFF.EQ.0) G0 TO 32 ELTIME
NT(N) =NT(N) + IDIFF ELT IME
DO 31 1=1,40 ELTIME
IF (UTIN(I).NE.-I) M1TIN(I) =MTII(I) + EDIFF ELTIME

31 CONTINUE ELTIME
32 (30 TO 99 ELT IME

C ELTIME
C SUBSEQUENT CALLS FROM MAIN PROGRAM, PRINT SUMMARY TABLE. ELTIME
C ELT IME

40 NTSUM =LTIME(1) ELTIME
NT(l) =NTSUM - MTIN(l) ELTIME
TIME =FLOAT(NTSUM)/100.O ELTIME
WRITE (6,41) TIME,L PAGE

41 FORMAT('1 ELAPSED CPU TIME =',F1O.2,' SECONDS' ,B5X,'PAGE',I5// PAGE
.4SUB CALLS TIME % II ELTIME

p.;PCSUM =0.0 ELTIME
NTSUM = 0 ELTIME

VDO 42 I=1,NSUB ELTIME
J IND(I) ELTIME
PC FLOAT(NT(J))/TIME ELTIME
PCSUM =PCSUM + PC ELTI ME
NTSUM =NTSUM + NT(J) ELTIME

42 WRITE (6,43) SUB(J),NC(J),NT(J),PC ELTIME
43 FORMAT(A1O,2II0,FlO.2) ELTIME

WRITE (6,44) NTSUM,PCSUM ELTIME
44 FORMAT('OTOTAL'.14XI10,FlO.2) ELTIME
99 RETURN ELT IME

END ELT IME
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SUBROUTINE EQUILB (YPR.IYPR) EQUI LB
C REV IV 02/01/88MISDOT
C EQUILE
C ADJUSTS INITIAL INPUT POSITION PARAMETERS SUPPLIED ON CARDS (3.2 EQUILE,
C AND G3.3 SUCH THAT INITIAL NORMAL CONTACT FORCES ARE EQUAL TO EQUILE
C EITHER SUPPLIED VALUES OR THOSE COMPUTED BY CONSTRAINT FORCES. EQUILE
C EQUILB

IMPLICIT BEAL*8(A-H,O-Z) EQUILB
* 'NDIMENSION YPR(3,30) , IYPR(4,30) EQUILE

COMMON/CONTRL/ TIME,NSEG,NJNT,NfPL,NBLT,NBAG,KVEH,NGRND, EQUILB
* NS,NQ,NSD,NFLX,NHRNSS,NWINDFNJNTF,NPRT(38) ,NPG PAGE

COMMON/SGMNTS/ D(3,3,30),WMEG(3.30),WNEGD(3,30),U1G3,30),U2(3,30),EQUILB
* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) EQUILE

COMMON/DESCRP/ P111(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60),HB(3.50), SLIP
*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), EQUILB
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) EQUILB

COMMON/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),EQUILB
NF(3,30),TQ(3,30),WJ(30),AI1(3,3,30) SLIP

COMMON/CSTRNT/ A13(3,3,24LA23(3,3,24),B31(3,24),B32(3,3,24), EQUILB
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),EQUILB

RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), EQUILB
* KQ1(12) ,KQ2(12) ,KQTYPE(12) EQUILB

COMMON/TABLES/MXNTI,MXNTB,MXTB1,MWXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 6), EQUILB

MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,10,6), EQUILB
NNTPL( 5,30),MTBLT( 5,8),NTSEG( 5,30) EQUILB

COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8),BD(24,40) EDGE
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), EQUILE

UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), EQUILE

BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), EQUILE
N JOINT(30) ,CGS(30) ,JS(30) EQUILB

COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), EDGE
PRJNT(7,30) INPANEL(5) ,NPSF,NBSF,NSSF.NBGSF EDGE

REAL DATE ,COMENT,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL ,BAGTTL ,SEG IJOINT EQUILB
LOGICAL~i CGS.JS EQUILB
COMdMOI/TEMPVS/ DMNT(3,3) ,XMIJ(3) ,XUM(3) ,TM(3) ,RM(3) EDGE

*DIMENSION TEMP(3) .T(5) ,FX(lO) ,FX1(10) EDGE
DIMENSION X(10) ,GX(10) ,DX(10) ,DCP(l0) ,DPN(5,1O) EQUILB
DIMENSION JPL(IO),JSG(I0),JX(10),Ml(l0),M2(10),M3(1O),MfT(10) EQUILB
DIMENSION NTV(10) ,NI1(10) ,NSG(10) ,NAV(10) ,KSG(5,10) EQUILB
DIMENSION ISG(5) ,IPL(5) ,LTYPE(5) ,INDGX(5) ,NTNQ(5) EQUILB
DIMENSION SX(10) ,SGX(10O ,XDEV(10) ,WORD(2) EQUILB
DATA BLANK/' 'IWORD/' SEGLP' ,' YPR'/ EQUILE
CALL ELTIME (1,35) EQUILB

C EQUILE
C INPUT CARDS 03.4, G.5.A-G.5.N, AND G.6.A-G.O.M EQUILB
C EQUILB

READ (5,60) NVAR,NCON EQUILE
WRITE (6,51) NVAR,NCON,IPG PAGE
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NPG=NPG+l PAGE
51 FORMAT('1',5X,'NVAR =',I3.3X,'NCON =',13,96X, PAGE

'PAGE',15/120X,'CARD 0.4'/) PAGE
ICARD =4 EQUILB
JCARD = 0 EQUILB
IF (NVAR.LT.1 .OP. NVA-LGT.14)) GO TO 65 EQUILE
IF (NCON.LT.O .OR. NCON.GT.5 ) GO TO 05 EQUILE
WRITE (6,52) EQUILB

52 FORMAT('O',4X,'J',4X,'NTV',3X,'NI1',3X,'ISG',8X,'GX',12X,'1DEV', EQUILD
*7X,'JPL',3X'JSG',3X,'NAV',3X,'SG(I,J).I=,NAV',231,'CARDS G.5'/)EQUILB
ICARD = 5 EQUILE
DO 58 J=1,NVAR EQUILD
JCARD =J EQUILB
READ (5,53) NTV(J) ,NI1(J),NSG(J) IGX(J),XDEV(J), EQUILE

JPL(J) ,JSG(J) ,IAV, (KSG(I,J) ,I=1,IAV) EQUILB
53 FORM(AT(3I4,2FS.O,8I4) EQUILB

NAV(J = lAY EQUILE
WRITE (6,54) J,NTV(J) ,NI1(J),NSG(J) ,GK(J) ,XDEV(J), EQUILB

JPL(J),JSG(J),IAV,(KSG(I,J),I=1,IAV) EQUILE
*54 FORNAT(4I8,2F15.6,8I6) EQUILE

IF (NTV(J).LT.1 .0R. NTV(J).GT.2 ) GO TO 65 EQUILE
IF (NII1(J).LT.1 .0R. NII(J).GT.3 ) GO TO 65 EQUILE
IF (NSG(J).LT.1 OR1. NSG(J).GT.NSEG) GO TO 65 EQUILE
IF (NAV(J).LT.0OR0. NAV(J).GT.5 ) GO TO 65 EQUILD
IF (JPL(J).LT.1 O0R. JPL(J).GT.IPL ) GO TO 65 EQUILE
IF (JSG(J).LT.1 OR1. JSG(J).GT.NSEG) GO0 TO 65 EQUILB
K =JPL(J) EQUILB
NNPL = MNPL(K) EQUILE

*IF (NNPL.LT.1 .OR. NNPL.GT.5) GO TO 65 EQUILB
DO 55 I=1,NNPL EQUILB
IF (JSG(J).NE.MPL(2,I,K)) GO TO 55 EUL
JSG(J) = IEQUILB
GO TO 56 EQUILE

*55 CONTINUE EQUILE
GO TO 65 EQUILB

56 IF (NAV(J).LE.O) GO TO 58 EQUILE
DO 57 I=1,IAV EQUILE
IF (KSG(I,J).LT.1 .0R. KSG(IJ).GT.NSEG) GO TO 05 EQUILE

57 CONTINUE EQUILE
58 CONTINUE EQUILE

IF (NCON.LE.O) GO TO 17 EQUILE
WRITE (6,59) EQUILE

59 FORMAT('O',4X,'I',4X,'IPL',3X,'ISG',2X,'LTYPE',2X,'INDGX', EQUILB
*87X,'CARDS G.6'/) EQUILE

ICARD =6 EQUILE
DO 64 I=1,NCON EQUILB
JCARD zI EQUILE
READ (5,60) IPL(I),ISO(I),LTYPE(I),INDGX(I) EQUILB
WRITE (6,61) I,IPL(I),ISG(I),LTYPE(I),INDGX(I) EQUILB

*60 FORMAT(414) EQUILD
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61 FORM&T(516 EQUILB
IF (IPL(I).LT.1 .OR. IPL(I).GT.NPL ) GO TO 65 EQUILB
IF (ISG(I).LT.1 .OR. ISG(I).GT.NSEG) GO TO 65 EQUILE
IF (LTYPE(I).LT.3 .OR. LTYPE(I).GT.4 ) GO TO 65 EQUILE
IF (INDGX(I).LT.0 .OR. INDGX(I).GT.NVAR) GO TO 65 EQUILE
J =IPL(I) EQUILE
NNPL = MNPL(J) EQUILB
IF (INPL.LT.1 .OR. NNPL.GT.5) GO TO 65 EQUILB
DO 82 K=1,INPL EQUILB
IF (ISG(I).IE.MPL(2,K,J)) GO TO 62 EQUILB
ISOMI = K EQUILB
GO TO 03 EQUILE

62 CONTINUE EQUILB
GO TO 65 EQUILB

*63 IF (INDGX(I).LE.0) GO TO 64 EQUILE
K = INDGI(I) EQUILE
IF (IPL(I).NE.JPL(K) .OR. ISG(I).NE.JSG(K)) GO TO 85 EQUILE

64 CONTINUE EQUILE
GO TO 17 EQUILE

*C EQUILB
C INPUT ERROR - PRINT MESSAGE AND TERMINATE PROGRAM. EQUILB
C EQIJILB

65 WRITE (6,66) ICARD,JCARD EQUILE
66 FORMAT('0 INPUT ERROR 0N CARD G.',12.,'.',I2, EQUILB

9. PROGRAM TERMINATED.') EQUILE
STOP 26 EQUILE

C EQUILB
C DATA INITIALIZATION. EQUILE
C EUL

17 NQORG =IQ EQUILE
DO 19 K=1,NVAR EQUILB
J =JPL(K) EQUILB
I =JSG(K) EQUILB

*MlCK) =MPL(1,I,J) EQUILE
M2(K) =MPL(2,I,J) EQUILB
M3(K) = MPL(3,I,J) EQUILE
MT(K) =NTPL (I,J) EQUILE

*JX(K) =1 EQUILB
DXP(K) = 0.0 EQUILE
11 = NII(K) EQUILB
12 =NSG(K) EQUILE
IF (NTV(K).EQ.1) X(K) =SEGLP(11,12) EQUILE
IF (NTV(K).EQ.2) X(K) = YPR(I1,I2) EQUILB

*SX (K) = X(K) EQUILB
SGX(K) = GX(K) EQUILE
IF (NAV(K).LE.O) GO0 TO 19 EQUILB
IAV =NAV(K) EQUILE
DO 18 L=1,IAV EQUILB
J2 = KSG(L.K) EQUILE

*IF (NTV(K).EQ.1) DPN(L,X) = SEGLP(I1,12) -SEGLP(I1,J2) EQUILB
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18 IF (ITV(K).EQ.2) DPN(L,K) - YPR(I1.12) - YPR(I1,J2) EQUILE
19 CONTINUE EQUILB

IF (NPRT(27).EQ.0) (30 TO 20 EQUILE
C EQUILE
C LET'S SEE WHAT USER INPUT LOOKS LIKE. EQUILB
C EQUILB

CALL OUTPUT(0) EQUILE
CALL DAUX(0) EQUILS
CALL PRINT(GH USER )EQUILB
CALL OUTPUT(l) EQUILB

C EQUILE
C START FDF FORCE -) CONSTRAINT FORCE ITERATION EQUILD
C EQUILE

20 PENDOT = 0.0 EQUILB
DO 50 JITTER=1,10 EQUILB

C EQUILD
C ITERATE INPUT (X SUCH THAT FMX G (X) EQUILE

S C EQUILB
WVAR =2 EQUILE
IF (NVAR.EQ.1) WVAR = I EQUILB

0DO 32 M=1,2 EQUILB
DO 32 I=MVAR,IVAR EQUILB
DO 32 J=1,I EQUILB
NITER = 10 EQUILB
IF (DXP(J).EQ.0.0) NITER =50 EQUILB
DX(J) = 0.25 EQUILB
Ni =M1(J) EQUILB
N2 =M2(J) EQUILB
N3 = M3(J) EQUILE
NP = JPL(J) EQUILB
NT = UT(J) EQUILB
Il =1N1(J) EQUILS
12 = NSG(J) EQUILB
IAV NAV(J) EQUILB
IF (NTV(J).NE.2) GO TO 15 IQUILB
CALL DRCIJK (D,YPR,IYPRHT,I2) EQUILB
IF (NAV(J).LE.0) GO TO 15 EQUILB

*DO 14 X=1,IAV EQUILB
J2 =KSG(K,J) EQUILB

14 CALL DRCIJK (D,YPRIYPRIHT,J2) EQUILB
15 DO 29 ITER=1,NITER EQUILB

CALL CHAIM() JDRIFT
PENI = PEN EQUILB

*NPSF= I EDGE
CALL PLELP(N2,N3,N1 ,NP,NT) NISDOT
PEN =PSF(1,1) EDGE
FX1(J) = FX(J) EQUILB
FXJ = 0.0 EQUILB
IF (PEN.GT.0.0) FXJ = PSF(2,1) EDGE

*IF (PEN.GT.0.0) CALL FRCDFL (PEN,PENDOTNT,1,FKJIELOSS) EQUILB
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FX(J) = FXJ EQUILB
IF (JX(J)-2) 23,21,25 EQUILB

21 IF (FX(J)*FI(J).GT.O.O) GO TO 22 EQUILE
IF (FXI(J).EQ.O.O) JX(J) =1 EQUILE
FX(J) = FI(J) EQUILE
PEN =PENI EQUILB
DX(J) = O.5*DX(J) IQUILB
X(J) = X(J) - DX(J) EQUILB
GO TO 27 EQUILB

22 F2 = FX(J) - GX(J) EQUILB
Fl = FI(J) - GX(J) EQIJILB
IF (Fl*F2.LE.O.O) GO TO 24 EQUILB
IF (DABS(F2).LT.DABS(Fl)) GO TO 23 EQUILE

28 FX(J) = FX1(J) EQUILB
DX(J) = -DX(J) EQUILB

*PEN =PENl EQUILB
X(J) X(J) + 2.0*DX(J) EQUILB
GO TO 27 EQUILB

23 JX(J) = 1 EQUILD
*IF (PEN.GT.O.O) JX(J) = 2 EQUILB

IF (ITER.GT.1 .AND. PEN.LT.O.O .AND. PEN.LT.PENI) GO TO 28 EQUILB
X (J) = (J) + DI(J) EQUILE
0O TO 27 EQUILB

24 DXP(J) =DX(J)/(FX(J)-FXI(J)) EQUILE
JX(J) 3 EQUILE

25 IF (DABS(FX(J)-GX(J)).LT.EPSfO)) GO TO 30 EQUILE
IF (PEN.LT.O.O) CALL FRCDFL (-PEN,PENDOT,NT,1,FXJ,ELOSS) EQUILE

*IF (PEN.LT.O.O) FX(J) = -FXJ EQUILB
X(J) = X(J) - DXP(J)*(FX(J)-GX(J)) EQUILE

27 IF (XDEV(J).LE.O.O) GO TO 42 EQUILB
IF (DABS(X(J)-SX(J)).LE.XDEV(J)) GO TO 42 EQUILE
WRITE (6,41) J,X(J),SX(J),XDEV(J) EQUILE

41 FORMAT('O PROGRAM IS BEING TERMINATED IN SUBROUTINE EQUILB.'// EQUILE
* 'ITERATION FOR VARIABLE N102,13,' IS NOT CONVERGING.'// EQUILD
* 'VALUE OF X IS OUT OF RANGE. VALUES OF X,SX,XDEV A2RE'// EQUILE
*3020.8) EQUILE

STOP 27 EQUILB
42 IF (NTV(J).EQ.l) SEGLP(Il,12) = X(J) EQUILE

IF (NTV(J).EQ.2) YPR(Il,I2) = X(J) EQUILE
IF (NTV(J).EQ.2) CALL DRCIJ( (D,YPR,IYPR.HT,I2) EQUILE
IF (NAV(J).LE.0) GO TO 29 EQUILE
DO 28 K=l,IAV EQUILB
J2 =KSG(K,J) EQUILB

0IF (NTV(J).EQ.1) SEGLP(I1,J2) = X(J) - DPI(K,J) EQUILB
IF (NTV(J).EQ.2) YPR(I1,J2) = 1(J) - DPN(K,J) EQUILD

28 IF (NTV(J) .EQ.2) CALL DRCIJK (D.YPRIYPR,BT,J2) EQUILE
29 CONTINUE EQUILB
30 IF (NPRT(27).I'E.O) WRITE (8,31) M,I,J,ITEB,X(J),FX(J) EQUILB
31 FORMAT(413,4X,2F12.8) EQUILD

EQUILB
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IF (NQ.LE.O) GO TO 40 EQUILB
C EQUILD
C COMPUTE VEHICLE COORDINATES FOR FIXED POINT CONSTRAINTS. EQUILE
C EQUILD

DO 35 K=1,NQ EQUILE
IF (KQTYPE(K).NE.1) GO TO 35 EQUILE
IF (KQ2(K).NE.NVEH) GO TO 35 EQUILD
L = KQ1(K) EQUILB
CALL DOT31(D(1,1,L),RK1(1,K),T) EQUILB
DO 34 I=1,3 EQUILB

34 T(I) = T(I) + SEGLP(I,L) - SEGLP(I,NVEH) EQUILE
CALL MAT31(D(1,1,NVEH),T,RK2(1,K)) EQUILB

35 CONTINUE EQUILB
40 IF (NPRT(27).EQ.0) GO TO 36 EQUILB

C EQUILE
C SOLVE SYSTEM EQUATIONS WITH CONSTRAINTS OFF. EQUILE
C EQUILB

CALL OUTPUT(0) EQUILE
CALL DAUX(O) EQUILB

*CALL PRINT(6HEQUIL2) EQUILB
CALL OUTPUT(l) EQUILB

C EQUILE
C SET UP CONSTRAINTS TO PRODUCE ZERO ACCELERATIONS. EQUILB
C EQUILE

36 NQ =NQORG EQUILB
IF (NCON.LE.O) GO TO 81 EQUILB
DO 37 Izl,NCON EQUILB
NQ = NQ+1 EQUILE
J = IPL(I) EQUILE
K = ISG(I) EQUILE
NT = NTPL(KJ) EQUILE
NTNQ(I) =NTAB(NT+1) EQUILB
NTAB(NT.1) = -NQ EQUILE
KQ1(NQ) =MPL(2,K,J) EQUILB
KQ2(NQ) = MPL(1,K.J) EQUILE

37 KQTYPE(NQ) =LTYPE(I) EQUILB
C EQUILB

*C SOLVE SYSTEM EQUATIONS WITH CONSTRAINTS ON. EQUILB
C EQUILB

CALL OUTPUT(O) EQUILE
CALL DAUX(0) EQUILB
IF (NPRT(27).NE.O.AND.JITTER.EQ.I) CALL PRINT(GHEQUILI) EQUILB

C EQUILD
*C FETCH CONSTRAINTS FORCES NORMAL TO PLANE SURFACES. EQUILE

* C STORE FRICTION FORCE AND TURN OFF CONSTRAINTS. EQUILB
C EQUILD

CONV = 1.0 EQUILB
DO 39 I=1,NCON EQUILE
NQ =NQORG+I EQUI LB

*J =IPL(I) EQUILB
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K =ISOMI EQUILB
NT =NTPL(K.J) EQUILE
NTAB(NT+1) - NTNQ(I) EQUILB
M = MPL(2,K,J) EQUILE
N = MPL(1,K,J) EQUILE
CALL DOT31(D(1,1,N),PL(1,J),TEMP) EQUILE
T(I) = TEWP(1)eQQ(1,MQ) + TEMP(2)*QQ(2,MQ)+ TEMP(3)*QQ(3,MQ) EQUILB
Ii INDGX(I) EQUILB
IF (I1.GT.O .AMD. DABS(GX(I1)+T(I)).GT.EPS(2)) CONy 0.0 EQUILB
IF (II.GT.O) GID = 0.5*(GX(Il)-T(I)) EQUILB
DO 38 L=1,3 EQUILE

38 TEMP(L = QQ(L,MQ) - T(I)*TEMP(L) EQUILB
LT = NTAB(NT) EQUILE

39 CALL M&T31(D(1,1,M) ,TEMP,TAB(LT+19)) EQUILE
NQ =NQORG EQUILE
IF (CONV.EQ.1.0) GO TO 81 EQUILB

50 CONTrINUE EQUILB
C EQuILB
C PRINT INPUT AND CHANGES MADE. EQUILB
C EQUJILB

81 IF (NJNT.LE.0) GO TO 88 EQUILE
CALL OUTPUT(0) EQUILB
CALL DAUX(0) EQUILB
MPINT =0 EQUILB
DO 84 J=1,NJNT EQUILE
IF (IPIN(J).GE.O) GO TO 84 EQUILB
IF (VISC(4,3*J-2).GT.O.O) GO TO 84 EQUILB
IF (IPIN(J).EQ.-1) TI= DABS(XDY(HB(1,2*J).D(1,1,J+1),TQ(1,J))) EQUILE
IF (IPIN(J).LE.-2) TI = DSQRT(TQ(1,J)**2+TQ(2,J)**2+TQ(3,J)**2) EQUILD
VISC(4,3*J-2) z 1.5*Tl EQUILS
IF (IPRINT.EQ.O) WRITE (8,82) EQUILE

82 FORMAT('O THE FOLLOWING VALUES FOR THE MAX TORQUE FOR A LOCKED JOEQUILB
V*INT ON CARDS B.5 HAVE BEEN SET UP BY SUBROUTINE EQUILB:'// EQUILB

0 J SYM IPIN T1=VISC(4)' I) QUILB
IPRINT =I EQUILB
WRITE (6,83) J,JOINT(J) ,ipIN(J) ,VISC(4,3*J-2) EQUILB

83 FORMAT(I8,IX,A4,I6,Fl5.6) EQUILS
84 CONTINUE EQUILD
86 IF (NQ.LE.0) GO TO 91 EQUILB

IPRINT = 0 EQUILE
DO 89 K=1,NQ EQUILD
IF (KQTYPE(K).NE.1) (30 TO 89 EQUILB

o"IF (KQ2(K).NE.NVEH) GO TO 89 EQUILE
IF (IPRIN'r.EQ.0) WRITE (8,87) EQUILB

87 FORMAT('0 THE FOLLOWING VALUES FOR RK2 ON CARDS D.6 FOR FIXED POIEQUILB
2:*NT CONSTRAINTS HAVE BEEN CHANGED BY SUBROUTINE EQUILB:'// EQUILE

5X,'K'.3X,'KQTYPE',4X,'XQ1',5X,'KQ2',BX,'RX2(X)', EQUILE
QX.'RK2(Y)'.gX,'RC2(Z)'/) EQUILE

IPRINT = 1 EQUILD
WRITE (8,88) X,KQTYPE(K),KQI(X),KQ2(X),(1C2(I,K),I=1,3) EQUILE,
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88 FORMAT(IO,3MM3F5.8) EQUILE
89 CONTINUE EQUILB
91 WRITE (6,92) EQUILB
92 FORMAT('O THE FOLLOWING VARIABLES ON CARDS 03.2 AND 0.3 '. EQUILE

*'HAVE BEEN CHANGED BY SUBROUTINE EQUILB:'//) EQUILE
DO 95 J=1,NVAR EQUILB
10 =NTV(J) EQUILE
Il = NII(J) EQUILD
12 =NSG(J) EQUILE
WRITE (6,93) WDRD(I0) ,I1,I2,SI(J) ,X(J) ,BLANK,J,SGK(J) ,GX(J) EQUILD

93 FORMAT(4X,AB,'(',I2,',',I2,') FROM',Fl2.6,' TO',F12.6, EQUILE
* A4,'AND GX(',12,') FROM' SF12.8,' TO',12.6) EQUILD

IF (NAV(J).LE.O) GO TO 95 EQUILB
IAV = NAV(J) EQUILB
DO 94 I=1,IAV EQUILE,
J2 =KSG(I,J) EQUILB
ZSX =SX(J) - DPN(I,J) EQUILE
ZXX =X(J) - DPN(I,J) EQUILB

94 WRITE (8,93) WORD(IO),I1,J2,ZSX,ZXX EQUILB
95 CONTINUE EQUILB

CALL ELTIME (2,35) EQUILE
*RETURN 

EQUILB
END EQUILE
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SUBROUTINE EULRAD(D,A,IC) EULRAD
C REV IV 07/23/86TWOPI
C COMPUTES EULER ANGLES PRECESSION, MUTATION, AND SPIN IN RADIANS EULRAD
C AND PLACES THEN INTO THE A ARRAY FOR GIVEN DIRECTION COSINE M&TRIKEULRAD
C EULRAD
C ASSUMES D zD(S)D(N)D(P) . WHERE EULRAD
C EULRAD
C CS SSO0 1 0 0 CP SP 0 EULRAD
C D(S)=-SS CS 0 , D(N)= 0 CM SN , D(P)=-SP CP 0 EULRAD
C 0 0 1 0 -SN CN 0 0 1 EULBAD
C EULEAD
C AND P=A(l), N=A(2). S=A(3) EULRAD
C EULRA)
C ROUTINE WILL ALWAYS WORK IN THE MEMORY MODE, I.E., WILL PRODUCE A EULRAD
C NEW SET OF A'S THAT DIFFER THE LEAST FROM THE INPUTTED A ARRAY. EULBAD
C TO USE IN MOM-MEMORY MODE,SET ALL A'S TO ZERO, CALL WITH IC =8. EULRAD

AC EULRAD
C NEW N IS ALWAYS COMPUTED. EULRAD
C IF N OR P1-N (1ON*-6, IC IS USED TO RESOLVE AMBIGUITES ON P & S, EULRAD
C EXCEPT FOR IC 2 OR 8 WHERE THEY ARE NOT CHANGED. EULBAD
C EULRAD

IMPLICIT REAL*S(A-H,O-Z) EULRAD
'ADIMENSION A(3),D(3,3),T(6) EULRAD

COMMOM/CMSMTS/ PI,RADIAN,G,THIRD,EPS(24), EULRAD
N UNITL.UNITM,UNITT,GRAVTY(3) ,TWOPI TWOP I

IF (D(3,3).GT. 1.0) D(3,3) = 1.0 EULRAD

IF (D(3,3).LT.-1.0) D(3,3) = -1.0 EULEAD
B =DACOS(D(3,3)) EULRAD
T(2) =B-A(2) EULRAD
T(5) =-B-A(2) EULRAD
Z =0.0 EULEAD
IF ( B.LT.EPS(6)) Z = 1.0 EULRAD
IF (PI-B.LT.EPS(6)) Z =-1.0 EULRAD
IF (Z.NE.0.0) GO TO 11 EULRAD
T(1) =DATAN2(D(3,1),-D(3,2)) - AM1 EULRAD
T(4) =T(1) + PI EIJLRAD
T(3) =DATAM2(D(1,3), D(2,3)) - AM3 EULRAD
T(6) =T(3) + PI EULRAD
GO TO 26 EULRAD

11 T(1) =DATAN2(D(1,2)-Z*D(2,1) , D(1,1)+Z*D(2,2)) -AM1 Z*A(3) EULRAD
ApT(3) =T(1) EULRAD

AGO TO (21,22,23,23,22,21,22,22) ,IC EULRAD
*C EULRAD

C SET T(1) = 0 EXCEPT FOR IC=3,4 EULIIAD
C SET T(3) =0 EXCEPT FOR IC=1,6 EULRAD

C EULRAD
V.21 T(1) = 0.0 ELA

GO TO 25 EULRADAlp 22 T(1) =0.0 EULRAD

V.23 T(3) =0.0 EULRAD
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25T40 ~)ELA

25T(6) =T(3) EULRAD

26 TMAX =0.0 EULRAD
J = 3 EULRAD
DO 30 I=1,6 EULRAD
T(I) =DMOD(T(I),TWOPI) EULRAD
IF (DABS(T(I)).GT.PI ) T(I) =T(I) -DSIGN(TWOPI,T(I)) EULBAD
IF (DABS(T(I)).LT.TMAX) GO TO 30 EULRAD
TMAX =DABS (T(I)) EULRAD
IF (I.GT.3) J = 0 EULRAD

30 CONTINUE EULEAD
IF (Z.LT.O.O) T(J+3) -T(J.3) EULRAD
DO 40 I1.3 EULRAD
IJ =I+J EULRAD

40 AMI = AMI + T(IJ) EULRAD
RETURN EULRAD
END EULRAD

0
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DOUBLE PRECISION FUNCTION EVALFD (D,N,L) EVALFD
C REV IV 07/23/86JTF786
C EVALUATE FUNCTION THAT IS DEFINED AT LOCATION N OF TAB ARRAY EVALFD
C FOR ABSCISSA VALUE D. EVALUATES DERIVATIVE, FUNCTION OR INTEGRAL EVALFD
C AS L EQUALS 0, 1, OR 2. TAB ARRAY IS DEFINED AS FOLLOWS: EVALFD
C TAB(N) - DO (NO RESTRICTIONS ON DO) JTF786
C TAB(N+l) - Dl (Fl DEFINED FOR DO ( D < :Dl:) JTF786
C TAB(N+2) - D2 (F2 DEFINED FOR :Dl: ( D < :D2:) JTF786
C TAB(N+3) - (NOT CURRENTLY USED) EVALFD
C TAB(N+4) - (NOT CURRENTLY USED) EVALFD
C TAB(N+5) - START OF DEFINITION OF IST PART OF FUNCTION (Fl) EVALFD
C WHICH IS FOLLOWED BY DEFINITION OF 2ND PART OF FUNCTION (F2), EVALFD
C IF ANY. EVALFD
C 2ND PART OF FUNCTION EXISTS IF D2 IS NON-ZERO. EVALFD
C SIGN OF Dl DETERMINES FORM OF DEFINITION FOR 1ST PART OF EVALFD
C THE FUNCTION. EVALFD
C EVALFD
C DI ZERO INDICATES THAT FUNCTION IS CONSTANT D2 FOR ALL D. EVALFD

* C EVALFD
C Dl POSITIVE INDICATES THAT TAB(N+5)-TAB(N+10) CONTAINS EVALFD

' C AO,Al .... A5. THE COEFFICIENTS OF A 5TH ORDER POLYNOMIAL.EVALFD
C EVALFD
C Dl NEGATIVE INDICATES THAT TAB(N+5) CONTAINS NP (REAL) EVALFD
C FOLLOWED BY D(l), F(1), D(2), F(2) ... , D(NP), F(NP) EVALFD
C EVALFD
C WARNING- TABULAR FUNCTION MUST BE DEFINED FOR WHOLE RANGE,EVALFD
C THAT IS, FROM DO TO Dl INCLUSIVE,OR DI TO D2 INCLUSIVE. EVALFD
C EVALFD
C EVALFD
C SIMILARLY, THE SIGN OF D2 (IF NON-ZERO) DETERMINES FORM OF EVALFD
C DEFINITION OF 2ND PART OF FUNCTION, IF ANY. EVALFD
C EVALFD
C EVALFD

C IF D < DO AND Dl 0, DERIVATIVE = 0 OR FUNCTION = FI(DO) JTF786
S C IF D > !Dl! AND D2=0, DERIVATIVE = 0 OR FUNCTION = Fl(:DI:) JTF786

C IF D > !D2! AND D2*0, DERIVATIVE = 0 OR FUNCTION = F2(:D2:) JTF786
* C EVALFD

C NOTE: PREVIOUS VERSIONS ASSUMED THAT DO WAS NON-NEGATIVE AND JTF786
C THAT F = 0 FOR D DO. JTF786
C JTF786

IMPLICIT REAL*8(A-H,O-Z) EVALFD
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(50),NTAB(1250),TAB(4500)EVAJFD
F = 0.0 EVALFD
IOUTR = 0 EVALFD
DO = TAB(N) EVALFDDI = TAB(N+I) EVALFD
D2 = TAB(N+2) EVALFD

IF (DI.NE.O.O) GO TO 26 EVALFD
* IF (L-1) 40,24,25 JTF786

24 F = D2 EVALFD
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GO TO 40 EVALFD
25 F= (D-DO)*D2 EVALFD

GO TO 40 EVALFD
C EVALFD
C COMPUTE INDEX OF Fl DEFINITION EVALFD
C EVALFD

26 NP = N+5 EVALFD
IF (L.EQ.2) GO TO 41 EVALFD

C EVALFDK C DERIVATIVES AND FUNCTIONS HERE, INTEGRALS HAVE OTHER LOGIC EVALFD
C EVALFD

IF (D.GE.DO) GOTO 22 JTF786
C JTF786
C D < DO, RETURN F=O FOR L=O, OR F=FI(D0) FOR L=l. JTF786
C JTF786

IF (L.EQ.O) GOTO 40 JTF786
X= DO JTF786
IF (DI.GT.O.0) GOTO 37 JTF786
F = TAB(NP+2) JTF786

* GOTO 40 JTF786
22 IF (D.LT.DABS(DI)) GOTO 31 EVALFD

IF (D2.NE.O.0) GO TO 32 EVALFD
C EVALFD
C D .GE.!Dl! , D2 = 0 EVALFD
C EVALFD

IF (Dl.LE.O.0) GO TO 33 EVALFD
C EVALFD
C IOUTR.EQ.1 INDICATES D BEYOND RANGE. DERIVATIVE - 0. EVALFD
C IOUTR.EQ.0 INDICATES D.LE.!Dl!. COMPUTE POLY DERIVATIVE EVALFD
C EVALFD

IF (D.GT.DABS(D1)) IOUTR 1 EVALFD
X =D1 EVALFD
GO TO 37 EVALFD

C EVALFD
C DO < D < !Dl! EVALFD
C EVALFD

31 IF (DI.LT.0.O) GO TO 35 EVALFD
X =D EVALFD

,K, GO TO 37 EVALFD
C EVALFD
C D .GE. 'Dll, D2 NON-ZERO, USE F2 EVALFD
C EVALFD

32 MP = 6 EVALFD
C EVALFD
C COMPUTE INDEX OF F2 DEFINITION EVALFD
C EVALFD

IF (DI.LT.O.O) MP = 2.0 TAB(NP)+1.0 EVALFD
NP = NP+MP EVALFD
IF (D.LT.DABS(D2)) GO TO 34 EVALFD
IF (D2.LT.O.0) GO TO 33 EVALFD
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C EVALFD
C IOUTR.EQ.1 INDICATES D BEYOND RANGE. DERIVATIVE = 0. EVALFD
C IOUTR.EQ.0 INDICATES D.LE.!D2!. COMPUTE POLY DERIVATIVE EVALFD
C EVALFD

IF (D.GT.DABS(D2)) IOUTR = 1 EVALFD
C EVALFD
C D .GE. D2 (POSITIVE). EVALUATE F2 FOR D2 EVALD
C EVALFD

X = D2 EVALFD
GO TO 37 EVALFD

C EVALFD
•C D EXCEEDS TABULAR DEFINITION, SET F = F(NP) EVALFD

C IF TABLE DEFINITION EXTENDS BEYOND RANGE, USE TABLE VALUES EVALFD
C EVALFD

33 MB = TAB(NP) EVALFD
NB = NP+MB+MB EVALFD
IF (D .LE. TAB(NB-l)) GO TO 35 EVALFD
IF (L.EQ.l) F=TAB(NB) EVALFD
GO TO 40 EVALFD

. C EVALFD
C !Dl! .LE. D < !D2! EVALFD
C EVALFD

34 IF (D2.LT.O.0) GO TO 35 EVALFD
X = D EVALFD
GO TO 37 EVALFD

C EVALFD
C EVALUATE F FROM TABULAR DEFINITION EVALFD
C EVALFD

35 MB = TAB(NP) EVALFD
SKI = NP+3 EVALFD

K2 = NP+MB+MB EVALFD
DO 36 K=KI,K2,2 EVALFD
IF (D.GT.TAB(K)) GO TO 36 EVALFD
IF (L-l) 28,27,40 EVALFD

C EVALFD
C EVALUATE DERIVATIVE FROM TABLE EVALFD
C EVALFD

28 F = (TAB(K+I)-TAB(K-1))/(TAB(K)-TAB(K-2)) EVALFD
GO TO 40 EVALFD

C EVALFD
C EVALUATE FUNCTION FROM TABLE EVALFD
c EVALFD

27 R2 = TAB(K)-TAB(K-2) EVALFD
RI = (D-TAB(K-2))/R2 EVALFD
R2 = (TAB(K)-D )/R2 EVALFD
F = Rl*TAB(K+I)+R2*TAB(K-I) EVALFD
GO TO 40 EVALFD

36 CONTINUE EVALFD
IF (L.EQ.1) F TAB(K2) EVALFD
GO TO 40 EVALFD

'
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37 IF (IOUTR.EQ.1 .AND. L.EQ.O ) 0O TO 40 EVALFD
IF (L-1) 38,39.40 EVALFD

C EVALFD
C EVALUATE DERIVATIVE OF 5TH DEGREE POLYNOMIAL EVALFD
C EVALFD

38 F = TAB(NP+1)+X*(2.0*TAB(NP+2)+X*(3.O*TAB(NP+3)+X*(4.0*TAB(NP+4)4 EVALFD
X*5.OiTAB(NP.5)))) EVALFD

GO TO 40 EVALFD
C EVALFD
C EVALUATE 5TH DEGREE POLYNOMIAL EVALFD
C EVALFD

39 F TAB(NP) + X*(TAB(NP+1)+X*(TAB(NP+2) EVALFD
* +X*(TAB(NP+3)+X*(TAB(NP+4)+X*TAB(NP+5))))) EVALFD

GO TO 40 EVALFD
C EVALFD
C L=2: COMPUTE INTEGRAL OF FUNCTION FROM DO TO D. EVALFD
C EVALFD

41 IF (D.EQ.DO) GO TO 40 EVALFD
XO =DO EVALFD
X1 X=Dl EVALFD
DO 50 I=1,2 EVALFD
IF (Xl) 43,49.42 EVALFD

42 AO =TAB(NP ) EVALFD
Al =TAB(NP+1)/2.0 EVALFD
A2 = TAB(NP+2)/3.0 EVALFD

A3=TAB(NP+3)/4.0 EVALFD
A4 = TAB(NP+4)/5.0 EVALFD
A5 = TAB(NP+5)/6.0 EVALFD
NP =NP+6 EVALFD
X =XO EVALFD
IF (X.NE.O.O) F=F-X*(AO+X*(A1+X*(A2,X*(A3.X*(A4+X*A5))))) EVALFD
X = DMIN1(D,X1) EVALFD
IF (X.NE.O.O) F=F+X*(AO+X*(A1+X*(A2+X*(A3+X*(A4+X*A5))))) EVALFD

4,IF(D.LE.Xl) GO TO 40 EVALFD
IF(I.EQ.l.AND.D2.NE.0.0) 00OTO 49 EVALFD

C EVALFD
C NOTE - NP WAS UPDATED NP=NP+6 BEFORE THIS, READY FOR SECOND PASS EVALFD

*C EVALFD
F =F + (D-X1)*(TAB(NP-6)+Xl*(TAB(NP-5)+Xl*(TAB(NP-4) EVALFD

* *X1*(TAB(NP-3)+X1*(TAB(NP--2),X1*TAB(NP-1)))))) EVALFD
GO TO 40 EVALFD

43 MB = TAB(NP) EVALFD
Xl = NP+3 EVALFD
K 12 = NP+MB+MB EVALFD
NP = K(2+1 EVALFD

*DL = DMIN1(D,DABS(X1)) EVALFD
DO 44 K:Kl,K2,2 EVALFD
IF (XO.GE.TAB(K)) GO TO 44 EVALFD
ZI DMAXI(XO,TAB(K-2)) EVALFD
Z2 DMINI(DL,TAB(K)) EVALFD

179

%0%poN



FYX =TAB(K-1)*TAB(K) - TAB(K+1)*TAB(K-2) EVALFD
FY =TAB(K+1) - TAB(K-1) EVALFD
F =F *(FYX + 0.5*FY*(Z1+Z2)) *(Z2-Zl)/ (TAB(K)-TAB(K-2)) EVALFD
IF (Z2.NE.DL) GO TO 44 EVALFD
IF(I.EQ.1.AND.D2.E.O.O) GO TO 49 EVALFD
IF(Z2. EQ. D) GO TO 40 EVALFD
F = F +(D-Z2)*(FYX+Z2*FY)/ (TAB(K)-TAB(K-2)) EVALFD
GO TO 40 EVALFD

44 CONTINUE EVALFD
49 XO =DABS(D1) EVALFD
50 X1 D2 EVALFD
40 EVALFD =F EVALFD

RETURN EVALFD
END EVALFD
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SUBROUTINE FDINIT FD I NIT
c REV 111.2 08/08/84REVIII
C REPLACES CODE PREVIOUSLY IN SUBROUTINES FINPUT AND HINPUT. FDINIT
C FROM FIVE FUNCTION NUMBERS IN NF ARRAY FDINIT

"AC 1. SET UP KTITLE FDINIT
C 2. SET UP hiAB AND TAB ARRAYS FDINIT
C 3. INCREMENT COUNTERS MXNTB AND MXTB2 FDINIT
C FDINIT

IMPLICIT REAL*8 (A-H,O-Z) FD INIT
COMMON/TABLES/MXNTI,MXNTB,MXTBI,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/TEMPVS/ JTITLE(5,51) ,NF(5) ,MS(3) ,XTITLE(31) FDINIT

C NOTE: THIS IS SHARED BY SUBS CINPUT, FINPUT, HINPUT AID FDINIT. FDINIT
REAL JTITLE,KTITLE FDINIT
JI =MXTB2 + 1 FDINIT
NT =MXNTB + 1 FDINIT

d.NTAB(NT) =Ji FDINIT
NT = NT+l FDINIT
DO 56 L=1,5 FDINIT
NX = IABS(NF(L)) FDINIT

*NTAB(NT) =0 FDINIT
IF (NX.EQ.O) GO TO 56 FDINIT
NTAB(NT) =ISIGN(NTI(NX),NF(L)) FDINIT
DO 51 KK =1,5 FDINIT
KJ =5*L+KK+1 FDINIT

51 KTITLE(KJ) =JTITLE(KK,NX) FDINIT
IF (NTI(NX).NE.O) GO TO 56 FDINIT
WRITE(6,54) NX FDINIT

54 FORMAT (X0 FUNCTION NO.',I4,' HAS NOT BEEN DEFINED. ,FDINIT

o PROGRAM TERMINATED.') FDINIT
STOP 15 FDINIT

56 NT =NT+l FDINIT
C FDINIT
C INITIALIZE TAB ARRAY TO ZERO EXCEPT FOR DMAX, DINER, FDMAX. FDINIT
C FDINIT

J2 = J1+29 iDINIT
DO 57 JJ=J1,J2 FDINIT

57 TAB(JJ) = 0.0 FDINIT
NX = NTAB(NT-5) FDINIT
IF (NX.LE.O) GO TO 58 BUTLER1

I.TAB(Jl+8) =DABS(TAB(NX+1)) FDINIT
IF (TAB(NX+2).NE.O.0) TAB(JI+8) DABS(TAB(NX+2)) FDINIT
DX = TAB(J1+8) FDINIT
TAB(J1+10) =EVALFD(DX,NX,1) FDINIT

0NX = NTAB(NT-4) FDINIT
IF (NX.LE.O) GO TO 58 FDINIT
TAB(Jl+g) = DABS(TAB(NX+1)) FDINIT

''IF (TAB(NX+2).NE.O.O) TAB(J1+9) DABS(TAB(NX+2)) FDINIT
58 JI= J2+1 FDINIT

MXNTB =NT-i FDINIT
MXTB2 =JI-1 FDINIT
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IF (MXTb2.GT.4500) WRITE (6,62) MXTB2 DIMENB
62 FORMAT ('0 ERROR IN SUBROUTINE FDINIT, SIZE OF TAB ARRAY =',I8// FDINIT

I PROGRAM TERMINATED.') FDINIT
IF (MXNTB.GT.1250) WRITE (6,63) METB DIMENB

63 FORMAT ('0 ERROR IN SUBROUTINE FDINIT, SIZE OF NTAB ARRAY =',18// FDINIT
*' PROGRAM TERMINATED.') FDINIT
IF (MXTB2.GT.4500.OR.MXNTB.GT.1250) STOP 16 DIMENB
RETURN FDINIT
END FDINIT

0
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SUBROUTINE FINPUT FINPUT
c REV IV 02/01/88NISDOT
C INPUT CARDS F. 1-F.5 SPECIFYING THE ALLOWED CONTACTS OF THE CRASH FINPUT
C VICTIM BODY SEGMENTS WITH VEHICLE PANELS, BELTS, AIRBAGS AND OTHERFINPUT
C BODY SEGMENTS AL"ONG WITH THE ASSOCIATED FUNCTIONS TO BE USED FOR FINPUT
C EACH CONTACT. F INPUT
C ALSO SETS UP TABLES TO CONTROL TIME HISTORY INFORMATION FOR FINPUT
C EACH FUNCTION FOR EACH ALLOWED CONTACT. F I PUT

J C F INPUT
IMPLICIT REAL*8(A-H,O-Z) FINPUT
COMMON/CONTRL/ TIME,NSEG,NJNTNPL,NBLT,NBAG,NVEH,NGRND, FINPUT

NS,NQ,NSD,NFLX,NHRNSS,IWIMDF,NJNTF,NPRT(36) ,IPG PAGE
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,80) ,HA(3,60) ,HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), FINPUT
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) FINPUT

COMMON/JBARTZ/ MNPL( 30),MVBLT( 8),MNSEG( 30),MKBAG( 6), FINPUT
MPL(3,5,30),MBLT(3,5,8),MSEG(3.5,30),MBAG(3,10,6). FIMPUT

*NTPL( 5,30),NTBLT( 5,B),NTSEG( 5,30) FINPUT
COMMON/TABLES/MXNTI,MXNTBMXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB

* COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), FINPUT
* BLTTTL(5,8),PLTTL(5,30) ,BAGTTL(5,6),SEG(30), FINPUT

JOINT(30),CGS(30),JS(30) FINPUT
REAL DATE, COMENT ,VPSTTL ,BDYTTL ,BLTTTL, PLTTL, BAGTTL ,SEG ,JOINT F INPUT
LOGICAL*l CGS,JS FINPUT
COMMON/CSTRNT/ A13(3.3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), FINPUT

* ~HHT(3,3,12) ,RKI(3,12) ,EC2C3,12) ,QQ(3,12) .TQQ(3,12) ,FINPUT
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), FINPUT
*KQ1(12),KQ2(12),KQTYPE(12) FINPUT

COMMON/WINDFR/ WTIME(30),QFU(3,5),QFV(3,5) ,WF(3,30) ,IWIND(30), WINDOP
* MWSEG(7,30) ,NFVSEG(6) ,NFVNT(5) ,MOWSEG(30,30) WINDOP

COMMON/TEMPVS/JTITLE(5,51) ,NF(5) ,MS(3) ,XTITLE(31) FINPUT
C Fl NPUT

REAL JTITLE,KTITLE,BLANK,SURFCE(2,3) FINPUT

DATA BLANX/4H /FINPUT
DATA SURFCE/4H PL,4HANE ,4H BE,4RLT ,4H SEG,4HMENT/ FINPUT

C FINPUT
MXNTI =50 Fl NPUT

*MXNTB = F IPUT
MXTB2 =MXTB1 FINPUT

C F INPUT
C INPUT ALLOWED CONTACTS AND FUNCTIONS BY REF. NO. FIbiPUT
C F I PUT

WRITE (6,31) NPG PAGE
*NPG=NPG+l PAGE

31 FORMAT('1 ALLOWED CONTACTS AND ASSOCIATED FUNCTIONS' ,80X, PAGE
*'PAGE',I5) PAGE

DO 61 I=1,4 FINPUTI
IJK = FINPUT
GO TO (32,34,35,36).I FINPUT

32 IF (NPL.LE.O) G0 TO 61 FINPUT
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C FINPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH PLANE. FINPUT
C INPUT CARD F.I.A FINPUT
C FINPUT

READ (5,33) (MNPL(J),J=1,NPL) FINPUT
33 FORNAT(18I4) FINPUT

NJJ = NPL FINPUT
GO TO 37 FINPUT

N34 IF (NBLT.LE.O) GO TO 61 FINPUT
C F INPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH BELT. FINPUT

4"C INPUT CARD F.2.A FINPUT
C F INPUT

READ (5,33) (MUBLT(J),Jzl,NBLT) FINPUT
NJJ =NBLT F INPUT
GO TO 37 FINPUT

35 IF (NSEG.LE.O) GO TO 61 FINPU
C F INPUT
C INPUT NO. OF SEGMENTS TO CONTACT EACH SEGMENT. FINPUT

*C INPUT CARD F.3.A FINPU
C FINPUT

READ (5,33) (NNSEG(J),J=1,NSEG) FINPUT
NJJ = NSEG F I PUT
NSEG1 = NSEG+l F INPUT
DO 26 J=NSEGI,NGRND FINPUT

26 MNSEG(J) =0 FlINPUT
GO TO 37 Fl NPUT

36 IF (NJNT.LE.O) GO TO 61 FINPU
C F INPUT
C INPUT CARD F.4.A FINPUT
C SUPPLY IGLOB(J)=1 FOR EACH GLOBALGRAPHIC JOINT J=1,NJNT FINPUT
C F I PUT

READ (5,33) (IGLOB(J),J=1,NJNT) FINPUT
NNJJ =NJNT F INPUT

C FINPUT
C START OF LOOP TO READ CONTACTS FOR PLANES (I=1), BELTS (I=2), FINPUT

9 C SEGMENTS (1=3) AND FUNCTIONS FOR GLOBALORAPHIC JOINTS (I=4). FINPUT
C FINPUT

37 DO 60 J=1,NJJ FINPUT
IF (I.EQ.1) UK = MNPL(J) FINPUT
IF (I.EQ.2) NX = MNBLT(J) FINPUT

*IF (I.EQ.3) NX = MNSEG(J) FINPUT
*IF (I.EQ.4) NX = IGLOB(J) FINPUT

*IF (NK.LE.O) GO TO 60 FINPUT
DO 59 K=1,NK FINPUT
IF (IJX.EQ.O) WRITE (8,38) I FINPUT

38 FORMAT('0',11QX,'CARDS F.',Il) FINPUT
IF (IJX.EQ.0 .AND. I.NWE.4) WRITE (6.39) SURFCE(1,I),SURFCE(2,I) FINPUT

*39 FORMAT('O',3X,2A4,8X,'SEGMENT',2X,'FORCE DEFLECTION' ,OX,'INERTIAL FINPUT
*SPIKE',10X,'R FACTOR',13X,'G FACTOR',1OX,'FRICTION COEF. OPT') EDGE
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IF (IJK.EQ.O .AND. I.EQ.4) WRITE (8,40) F INPUT
40 FORMAT('0' ,5X, 'JOINT (GLOBALGEAPHIC) ',2X, 'TORQUE DEFLECTION' ,GX, 'HFINPUT

*ERRON FORMULA' ,1OX,'R FACTOR' ,13X,'G FACTOR' ,IOX,'FRICTION COEF. ')FINPUT
IJK =1 FIMPh?

C F INPUT
C INPUT CONTACT SURFACE NO., SEGMENT NO., AND FUNCTION NOS. FINPUT
C INPUT CARD F.(I).(K) FINPUT
C F INPUT

READ (5,33) NJ,MS,NF,NX EDGE
WRITE (6,41) NJ,MSPNF,NX EDGE

41 FORMAT('0' ,I7,'-',13,I11,'-' ,i3,18,4I21,I12) EDGE
IF (NJ.NE.J) WRITE (6,42) FlNPU

42 FORMATC( CONTACT INPUT ERROR. PROGRAM TERMINATED.') FINPUT
IF (NJ.NK.J) STOP 14 FINPU
IF (I.NE.2.AhixNF(5).EQ.0) WRITE(B.20) MISDOT

20 FORMAT(' FRICTION FUNCTION NUMBER CAN NOT BE ZERO FOR THIS TYPE OFMISDOT
*CONTACT') MISDOT
IF (I.NE.2.AND.NF(5).EQ.0) STOP 105 MISDOT
NLT =1 Fl MPUT
DO 43 JJ =1,31 FINPUT

43 KTITLE(JJ) = BLANK FINPUT
GO TO (44,46,48,49),1 FINPU

C Fl NPUT
C PLACE SEGMENT NO. AND INDEX TO NTAB ARRAY INTO M- AND NT- ARRAYS. FINPUT
C F INPUT

44 MPL(1,K,J) =MS(1) FINPUT
MPL(2,K,J) = MS(2) FIMPUT
MPL(3,K,J) = MS(3) FIMPUT
NTPL(K,J) = MXNTB+1 FINPUT
DO 45 JJ = 1,5 FINPUT

45 KTITLE(JJ) =PLTTL (JJ,J) FINPUT
GO TO 50 FINPUT

46 MBLT(1,K,J) =MS(1) FINPUT
MBL"(2,X,J) MS(2) FIIPUT
MBLT(3,KJ) =MS(3) FIMPUT
NTBLT(K,J) MXNTB+1 FINPUT
DO 47 JJ =1,5 FINPUT

47 XTITLE(JJ) z BLTTTL (JJJ) FINPUT
C F INPUT

VC SET UP TWO TABLES FOR FULL BELT FRICTION F INPUT
C F I MPU

IF (NF(5).ME.O) NLT =2 FINPUT
GO TO 50 FlINPUT

48 MSEG(1.,X,J) =MS(l) FINPUT
MSEG(2,X,J) = MS(2) F INPUT
MSEG(3,K,J) =MS(3) FINPUT
NTSEG(K,J) = MXNTB.1 FINPUT
KTITLE (3) =SEG(J) F INPUT
GO TO 50 Fl NPUT

C FINPUT
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C NOTE: GLOBALORAPHIC JOINT WILL SAVE NT IN IGLOB ARRAY FINPUT
C FINPUT

49 IGLOB(J = XNTB+l FINPUT
XTITLE(2 JOIIT(J FlIVPUTCFINPUT I

C SET UP POINTERS TO TAB ARRAY IN NTAB ARRUY. FINPUT

50 NFJ =MS(2) FINPU
IF (NFJ.GT.0) KTITLE(8 = SEG(NFJ) FINPUT

DO 51 JJ=1,NLT FINPUT
51 CALL FDINIT FINPUTI

WRITE (8.53) KTITLE FINPUT
53 FORMAT(lX,5A4,1X,A4,5(1X,5A4)) FINPUT

LT = NTAB(MNTB-5) EDGE
IF (I.EQ.1) TAB(LT+22) = NX EDGE
IF (NF(1).NE.0) G0 TO 59 EDGE

C FINPUT
C IF FORCE DEFLECTION FUNCTION NO. IS ZERO, FINPUT

C SET UP FOR ROLLING CONSTRAINT FINPTT

NQ =NQ+1 FINPUT

KQTYPE(NQ) = -4 FINPUT
KQl(NQ) =MS(2) FINPUT
KQ2(NQ) - MS(1 FINPUT
IF (I.NE.3) GO TO 59 EDGE
XQ1(NQ) =J FINPUT
XQ2(NQ) = JiS(2) FINPUT

59 CONTINUE FINPUT
60 CONTINUE FINPU
61 CONTINUE Fl NPT

C F INPUT
C INPUT CARD F.5 - JOINT FUNCTIONS TO BE USED. FINPUT
C F INPUT

IF (NJNT.LE.0) GO TO 81 FINPUT
IF (NJNTF.NE.O) GO TO 76 FINPUT

*DO 75 J=1,NJNT FINPUT
75 JOINTF(J) = 0 FINPUT

GO TO 81 FINPUT
76 READ (5,33) (JOINTF(J),J-1,NJNT) FINPUT

IJK 0 F INPUT
DO 80 J41,NJNT FINPUT
IF (JOINTF(J).EQ.0) GO TO 80 FINPUT
IF (IJK.EQ.0) WRITE (8,77) NPG PAGE
IF (IJK.EQ.0) NPG=NPG+1 PAGE

77 FORMAT('l".122X,'PAGE',15/1201,'CARD F.5'/ PAGE
THE FOLLOWING JOINT RESTORING FORCE FUNCTIONS AS DEFINED FINPUT

:ON CARDS E.7 WILL BE USED.'//4X,'JOINT',1OX,'FUNCTION//l) FINPUT
JF JOINTF(J) FINPUT
IJK =1 F I PUT
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WRITE (6,78) JJOINT(J),JF.(JTITLE(I.JF),I=1,5) FINPUT
78 FORMAT(I6, '-' ,A4,IlO,'-' ,5A4) FINPUT

IF (NTI(JF).EQ.O) WRITE (8,42) FINPUT
IF (NTI(JF).EQ.0) STOP 17 FINPUT

80 CONTINUE FINPUT
C FINPUT
C INPUT CONTACT SEGMENTS FOR AIRBAG, IF ANY. F INPUT
C F I PUT

81 IF (NBAG.LE.O) GO TO 69 FINPUT
IJK =0 FINPUT
DO 88 J=1,NBAG FINPUT

C F I PUT
C INPUT CARD F.6.(J) FINPUT
C F INPUT

READ (5,63) K,NK,(MBAG(2,I,J),MDAG(3,I,J),I=1,NK) FINPUT
63 FORMAT(2I4,2012) FINPUT

MNBAG(J) = NK FINPUT
IF (NX.EQ.0) GO TO 68 FINPUT
IF (IJK.EQ.0) WHITE (6,64) FINPUT

*64 FORMAT(////SX,'AIRBAG2',4X,'VS.'.4X,'SEGIMNTS',90X,'CARDS F.G') FINPUT
AIF (K.NE.J) WRITE (6,42) FINPUT

IF (K.NE.J) STOP 20 FINPUT
WRITE (8.85) J,(MWBAG(2,I,J),MDAG(3,I,J),I=1,IK) FINPUT

65 FORMAT('0 NO.',I2,12X,1O(I3,'-',I3)) FINPU
DO 66 I=1,NK FINPUT
K =MBAG(2,I,J) FINPUT

66 KTITLE(I) =SEG(K) F INPUT
WRITE (6,67) (BAGTTL(I,J),I=1,5) .(XTITLE(I),I=1,IK) FINPUT

67 FORMAT(1X,5A4,10(3X,A4)) FINPUT
-Y68 CONTINUE F I PUT

C FINPUT
C INPUT CARDS F.7.A-F.7.B FOR SUBROUTINE WINDY. FINPUT
C F INPUT

69 DO 85 J=1,NGRND FINPU
85 MWSEG(1,J) =0 FINPUT

IF (NWINDF.EQ.0) GO TO 99 FINPU
READ (5,33) (MWSEG(1,J),J-1,NSEG) FINPUT

0IPAGE =0 F INPUT
DO 73 J=1,NSEG FINPUT
IWIND(J) = 0 F INPUT
WTIuE(J) = 0.0 FINPUT
IF (MWSEG(1,J).EQ.0) GO TO 73 FINPUT
IF (IPAGE.EQ.0) WRITE (6,70) MPG PAGE
IF (IPAGE.EQ.0) NPG=NPG+l PAGE

y.70 FORMAT('l SEGMENT WIND FORCES',102X,'PAGE',I5/120X,'CARDS F.7'/ PAGE
75X,'DRAG COEFFICIENT BLOCJCING'/ WINDOP
ISEGMENT-ELLIPSOID SEGMENT-PLANE', WINDOP

IO1X,'WIND FORCE FUNCTION',10X.'FUNCTION',gX, WINDOP
'SEGMENTS-ELLIPSOID') WINDOP

IPAGE 1 F!INPUT
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READ(5,B6)(MWSEG(I,J),I=1,7),(MDWSEG(J,K),K=1,2*MEG(7,J)) WINDOP
88 FORMT (714,2212/(130.712)) 0UT385

WRITE(8,71)(MWSEG(I,J),I=1.6) OT8
71 FORMAT(1HO,16,2H -,13,II3,2H -,13,131,123) OUT385

IF (IABS(MWSEG(1,J)).NE.J) WRITE (6,42) WINDOP
*IF (IABS(MWSEG(1,J)).IE.J) STOP 21 WIIDOP

U3 =MWSEG(3,J) FIPUT1
M4 =MWSEG(4,J) FINPJY
M5 = MWSEG(5,J) FINPUT
MB = kWSEG(6,J) WINDOP
M7 = MWSEG(7,J) OUT385
DO 172 11=1,5 FIXWS
KTITLE(II) =BLANK FIXWB

172 IF (MB.NE.O) KTITLE(II)=JTITLE(II,M6) FIIWBS
WRITE (6,72) SEG(J) ,SEG3(M3) ,(PLTTL(I,M4) ,I=1,5) FINPUT

* ,(JTITLE(I,M5),I1=1,5) ,(KTITLE(I) ,I=1,5) FIXWBS
* (MDWSEG(J,K).K=1,2*M7) OUT385

72 FORMAT(3X,A4, 14X,A4, B- ,5A4,3X,5A4,3X.5A4,2X,3(5(I3,1H-,I3)/94X)) OUT385
* 73 CONTINUE FINPUT

99 RETURN F INPUT
END F I PUT
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SUBROUTINE FLXSEG FLXSEG
C REV IV 07/23/86TWOPI

IMPLICIT REAL*8(A-H,O-Z) FLXSEG
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, FLXSEG

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTFNPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,3O),WMEG(3,30),WMEGD(3,3O),U1(3,3O),U2(3,30),FLXSEG

* SEGLP(3,30) .SEGLV(3,30) ,SEGLA(3,30) .NSYM(30) FLXSEG
COMMON/FLIXELE! HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) FLXSEG
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), FLXSEG

*UNITLUNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/TEMPVS/ TT(3,3), THN(4), CNI(3,3), CN(3,3), WNM11(3), FLXSEG

*THND(4), PTD(3). WCSN(3), RHSN(3), RHSI(3), FLXSEG
RHS2(3), GF(3,4), GC(3,3), CGC(3,3), THA(3, FLXSEG

* THAD(3), THADEGM3) DN2I1(3.3), RMG(3) FLXSEG
DIMENSION IDYPR(3) FLXSEG
DATA IDYPR/3,2,l/ FLXSEG
IF (NFLX.EQ.0) GO TO 99 FLXSEG
CALL ELTIME(1,34) FLXSEG
IFX= 1 FL.XSEG

*11 Ni NFLEX(1,IFX) FLXSEG
N3 =NFLEX(3,IFX) FLXSEG
CALL DOTT33(D(1,1,N3),D(1,1,NlJ',TT) FLXSEG
THN(l) = DATAN2(TT(1,2),TT(1,l)) FLXSEG
THN(2) =-DASIN(TT(1,3)) FLXSEG
THN(3) = DATAN2(TT(2.3),TT(3,3)) FLXSEG
THN(4) = 1.0 FLXSEG
CT22 = 1.0-TT(1,3)**2 FLXSEG
CT2 =DSQRT(CT22) FLXSEG
ST2 = -TT(1,3) FLXSEG
CT1 = TT(1,1)/CT2 FLXSEG
STI = TT(1,2)/CT2 FLXSEG
CNI(1,1) = -TT(1,1)*TT(1,3)/CT22 FLXSEG
CN1(1,2) = -TT(1,2)*TT(1,3)/CT22 FLXSEG
CN1(1,3) 1.0 FLXSEG

S.,CN1(2,1) = -STI FLXSEG

1 1CN1(2,2) = CT1 FLXSEG
CN1(2,3) = 0.0 FLXSEG

*CN1(3,1) = TT(1,1)/CT22 FLXSEG
CN1(3,2) = TT(1,2)/CT22 FLXSEG
CNI(3,3) = 0.0 FLXSEG
CALL DOT31(TT,WMEG(1,N3),WNM1) FLXSEG
DO 12 I=1,3 FLXSEG

12 WNM1(I) = WNM1(I) - WMEG(I,Nl) FLXSEG
CALL MAT31 (CN1 ,WNM1 ,THND) FLXSEG
THND(4) = 0.0 FLXSEG
CALL CROSS(WMEG(1,N1),WNM1,WCSN) FLXSEG
RHSN(l) = ((-THND(1)*ST1*ST2 + THND(2)*CT1/CT2)*WNM1(1) FLXSEG

+( THND(1)*CTI*ST2 + THND(2)*ST1/CT2)*WNM1(2) )/CT2 FLXSEG
RHSN(2) =-THND(1)*(CTI*WNM1(1) + ST1*WNM1(2)) FLXSEG

*RHSN(3) = ((-THND(1)*STI THND(2)*CT1*ST2/CT2)*WNM1(1) FLXSEG
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*+( THND(1)*CT1 + THND(2)*STI*ST2/CT2)*WNM1(2) )/CT2 FLXSEG
13 N2 = NFLEX(2,IFX) FLXSEG

M 0 FLXSEG
DO 15 I=1,3 FLXSEG

-. DO 14 J=1.4 FLXSEG
<JM =J+M FLXSEG

GF(I,J) =0.0 FLXSEG
DO 14 K=1.4 FLXSEG

14 GF(I,J) =GF(I,J) + HF(K,JM,IFX)*THN(K) FLXSEG
15 M =M+4 FLXSEG

DO 17 I=1,3 FLXSEG
THA(I) =0.0 FLXSEG
THAD(I) = 0.0 FLXSEG
DO 16 J=1,4 FLXSEG
THA (I) =TEA (I) + GF(I,J)*THN (J) FLXSEG

16 THAD(I) = THAD + GF(I,J)*THND(J) FLXSEG
THA (I) = 0.5*THA(I) FLXSEG

17 THADEOCI) =THA(I/RADIAN FLXSEG
CALL DBCYPR (DN2N1,THADEG.IDYPR) FLXSEG
CALL MAT33(DN2N1,D(1.1,Nl) ,D(1,1,N2)) FLXSEG
CSC = DCOS(THA(2)) FLXSEG
CSS = DSIN(THA(2)) FLXSEG
CN(1,1) = 0.0 FLXSEG
CN(2,1) = 0.0 FLXSEG
CN(3,1) = 1.0 FLXSEG
CN(1,2) =-DSIN(TRA(1)) FLXSEG
CN(2,2) = DCOS(THA(l)) FLXSEG
CN(3,2) = 0.0 FLXSEG
CN(1,3) = CSC*CN(2,2) FLXSEG

.)CN(2,3) = -CSC*CN(1,2) FLXSEG
CN(3,3) =-CSS FLXSEG
CALL MAT33(GF, CN1, GC) FLXSEG
CALL MAT33(CN, OC, CGC) FLXSEG
CALL DOT33 (D(1,1,N1),CGC,B42(1,1.3*IFX-2)) FLXSEG

CALL DOTT33(B42(1,1,3*IFX-2),TT,B42(1,1,3*IFX)) FLXSEG
DO 20 I=1,3 FLXSEG

*DO 20 J=1,3 FLXSEG
B42(I,J,3*IFX-2) = B42(I,J,3*IFX-2) -D(J,I,Nl) FLXSEG
B42(I,J,3.IFX-1) =D(J,1.N2) FLXSEG

20 B42(I,J,3*IFX ) =-B42(I,J,3*IFX) qLXSEG
C FLXSEG
C COMPUTE V4 FLXSEG

*C FLXSEG
CALL MAT31(CGC,WNMI,RHS1) FLXSEG
DO 21 I=1,3 FLXSEG

21 RMG(I) =RHS1(I) + WMEG(IN1) FLXSEG
CALL MAT31(DN2NL,RMG,WMEG(1,N2)) FLXSEG
CALL CROSS(WMEG(1,N1),RHS1,RHS2) FLXSEG

* CALL MAT3I(CGC,WCSJ,RHSI) FLXSEG
DO 25 I=1,3 FLXSEG
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25 RHS1(I) =RHS2(I) - RHS1(I) FLXSEG
CALL UAT31(GC,WNMI,RHS2) FLXSEG
RHSI(1= RHSM() - THAD(1)*(CN(2,2)*EHS2(2)-CN(1,,2)*CSC*RHS2(3)) FLXSEG

*- THAD(2)*CI(2,2)*CSS*RHS2(3) FLXSEG
RHS1(2) =RHS1(2) + THAD(1)*(CN(1,2)*RHS2(2)4CN(2,2)*CSC*RHS2(3)) FLXSEG

+ THAD(2)*CN(1,2)*CSS*RHS2(3) FLXSEG
RHS1(3) =RHS1(3) - THAD(2)*CSC*RHS2(3) FLXSEG
CALL MAT31 (OF, RHSN, RHS2) FLISEG
M = 1 FLXSEG
DO 30 I=1,3 PLXSEG

*DO 26 J=1,3 FLXSEG
PTD(J) = 0.0 FLXSEG
DO 26 K=1,3 FLXSEG
KK =K+M-1 FLXSEG

26 PTD(J) PTD(J) + HF(J,XK,IFX)*THND(K) FLXSEG
RHS2(I) RHS2(I) + X(DY(PTD,CNI,WNMI) FLXSEG

30 M M+4 FLXSEG
CALL MAT31(CN, RHS2, PTD) FLXSEG
DO 35 1=1,3 FLXSEG

35 RHSI) RHS1(I) + PTD(I) FLXSEG
CALL DOT31(D(1,1,Nl),RHS1,V4(1,IFX)) FLXSEG
IF (IFX.EQ.NFLX) GO TO 98 FLXSEG
IFX =IFX+l FLXSEG
IF (NFLEX(1,IFX).EQ.Nl .AND. NFLEX(3,IFX).EQ.N3) GO TO 13 FLXSEG
GO TO 11 FLXSEG

*98 CALL ELTIME(2,34) FLXSEG
99 RETURN FLXSEG

*END FLXSEG
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DOUBLE PRECISION FUNCTION FNTERP(THETA,PHI ,NT) FNTERP
C REV IV 04/10/87FNFIX
C COMPUTES THE RESTORING TORQUE OF A JOINT AS A FUNCTION OF THE FNTERP
C FLEXURE ANGLE (THETA) AND THE AZIMUTH ANGLE (PHI) AS DEFINED BY FNTERP
C FUNCTION NO. NT FNTERP
C FNTERP
C ASSUMES 0 ( THETA ( PI FNTERP
C -PI ( PHI ( PI FNTERP
C DATA IN TAB ARRAY CONTAINS NTHETA , PHI FOLLOWED BY FITEEP
C TWO DIMENSIONAL ARRAY OF FUNCTIONAL VALUES (NTHETA >0) FNTERP
C OR POLYNOMIAL COEFFICIENTS (NTHETA ( 0) FOR EQUALLY FUTERP
C SPACED VALUES OF PHI. FNTERP
C FNTERP
C THETA(I) (I-1)*PI/(NTHETA-1) FOR I=1,NTHETA FNTERP
C PHI(J = -PI + (J-1)*2*PI/NPHI FOR J=1,IPHI FNTERP
C F(THETA,PI) =F(THETA,-PI) FNTERP
C FNTERP
C SUBROUTTKE EVALUATES Git'THETA) i'(THETA,PHI(J) )FNTERP
C G2(THETA) =F(THETA,PHI(J+1)) FNTERP

*C FOR PHI(J ( PHI ( PHI (J+1) FNTERP
$C BY LINEAR INTERPOLATION OR POLYNOMIAL EVALUATION AND THEN LINEAR FNTERP

C INTERPOLATES BETWEEN GI AND G2 TO OBTAIN F(THETA,PHI). FNTERP
C IF F < 0, F IS SET TO ZERO, THEREFORE A DEAD BAND IS OBTAINED FNTERP
C BY NEGATIVE VALUES IN THE TABLE. FNTERP
C FNTERP

IMPLICIT REAL*8 (A-H,O-Z) FNTERP
COMMON/CNSNTS/ PI,RADIAN,G,THIRDIEPS(24), FNTERP

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TABLES/MXNTIMXNTB,MXTBI,MXfTB2,NTI(50) ,NTAB(1250),TAB(4500)DIMENB
IERROR =0 FNTERP
IF (PHI.LT.-PI) IERROR = 1 FNTERP
IF (PHI.GT. PI) IERROR = 2 FNTERP
IF (THETA.LT.O.O) IERROR = 3 FNTERP
IF (THETA.GT.PI ) IERROR = 4 FNTERP
IF (IERROR.NE.O) WRITE (8,11) IERROR,THETA,PHI,NT FNTERP

11 FORMAT ('0 IMPROPER ARGUMENTS TO FUNCTION FNTERP. ERROR CODE =' , 4/FNTERP
'0 THETA =',025.15, ' PHI =',025.15,' NT =',IO) FNTERP

*IF (IERROR.NE.O) STOP 38 FNTERP
NF =NTI(NT) + 5 FNTERP

NNTHETA =TAB (NF) FNTERP
NNPHI = TAB(NF+1) FNTERP

C FNTERP
C DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR PHI. FNTERP
C FNTERP

IF (PHI.GE.PI-EPS(15)) PHI=O.0-PI FNFIX
XNP =(PHI+PI)/TWOPI*TAB(NF+1) TWOPI
NPI =XNP FNTERP
NP2 =NP1+1 FNTERP
IF (NP2.GE.NPHI) NP2 = 0 FNTERP
RP2 = XNP - DFLOAT(NP1) FNTERP
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RP1 = .0- P2 FNTERP
NTH = ABS (NTIIETA) FNTERP
IP1 NF+1+NP1*NTH FNTERP
IP2 =NF+1+NP2*NTH FNfTERP

C FNTERP
C DETERMINE INDEX AND INTERPOLATION PARAMETERS FOR THETA. FNTERP
C FNTERP

IF (NTHETA.LT.O) GO TO 20 FITERP
'4XNT =THETA/PI*(TAB(NF)-l.0) FNTERP

NTI = XNT FNTERP
RT2 =XNT - DFLOAT(NT1) FNTERP
ETi = 1.0 - RT2 FNTERP
IT1 IP1 + NT1 FNTERP
IT2 = P2 + NT1 FNTERP
Gi RT1*TAB(IT1+1) + RT2*TAB(IT1+2) FNTERP
G2 =RT1*TAB(IT2+1) + RT2*TAB(IT2+2) FNTERP
GO TO 23 FNTERP

C FNTERP
C COMPUTE FOR POLYNOMIALS IN THETA FOR FIXED PHI. FNTERP

*C FITERP
20 NPOLY = -NTHETA-1 FNTERP

IT1 = IPL + NPOLY +2 FNTERP
I T2 = P2 +NPOLY +2 FNTEEP
THETAl = THETA - TAB(IP1+l) FNTEEP
THETA2 = THETA - TAB(IP2+1) FNTERP
GI= 0.0 FNTERP
02 =0.0 FWTERP
DO 21 I=1,NPOLY FNTERP
ITI = ITI-! FNTERP
IT2 = T2-1 FNTERP
G1 = THETAI*(TAB(ITI).Gl) FNTERP

21 02 = THETA2*(TAB(IT2)+G2) FNTERP
IF (THETA1.LT.O.O) 01=0.0 FNFIX
IF (THETA2.LT.O.0) 02=0.0 FIFIX

23 FNTERP = RP1*01 + RP2*G2 FNTERP
IF (FNTERP.LT.0.0) FNTERP 0.0 FNTERP
RETURN FNTERP
END FNTERP
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SUBROUTINE FRCDFL (D,RATE ,U,NFRCDF , LOSS) FRCDFL
C REV 111.2 08/08/84REVIII
C EVALUATE FORCE DEFLECTION FUNCTION AT POINT D, WHERE DEFINITION FRCDFL
C OF FUNCTION IS CONTROLLED BY U INDEX OF NTAB ARRAY. FRCDFL
C DERIVATIVE, FUNCTION OR INTEGRAL IS EVALUATED AS N =0,1 OR 2. FRCDFL
C ETAB (N) - INDEX TO TAB ARRAY FOR REAL DATA FRCDFL
C NTAB(M41) - INDEX TO TAB ARRAY FOR BASE FUNCTION FRCDFL
C NTAB(M+2) - INDEX TO TAB ARRAY FOR INERTIAL FUNCTION, IF ANY FRCDFL
C FRCDFL
C ASSUMES 0( DOG(DCUBIC (DREF (DMAX FRCDFL
C BUT ANY ( MAY BE LESS THAN OR EQUAL TO FRCDFL
C FRCDFL

IMPLICIT REAL*8(A-H,O-Z) FRCDFL
COMON/TBLES/MXNI,MNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
F =0.0 FRCDFL
ELOSS =0.0 FRCDFL
L =NTAB(M) FRCDFL
TAB(L) =D FRCDFL

0 IF (D.LT.0) GO TO 99 FRCDFL
DMAX = TAB(L+8) FRCDFL

*IF (D.LT.DMAX) GO TO 10 FRCDFL
C FRCDFL
C DMAX < D , USE MAX VALUE FRCDFL
C FRCDFL

IF (N-I) 99,9,99 FRCDFL
9 FDMAX =TAB(L+10) FRCDFL
F =FDMAX FRCDFL
GO TO 40 FRCDFL

10 DREF =TAB (L+7) FRCDFL
IF (D.GE.DREF) GO TO 30 FRCDFL
DOUBIC =TAB(L+6) FRCDFL
IF (DCUBIC.GE.DREF) GO TO 20 FRCDFL
IF (D.LE.DCUBIC) GO TO 20 FRCDFL

C FRCDFL
C DOUBIC ( D ( DREF , USE CUBIC FRCDFL
C FRCDFL

*LC L+14 FRCDFL
DCO TkB(L+18) FRCDFL
X D-DCO FRCDFL
IF (N-1) 12,11,99 FRCDFL

C FRCDFL
C USE CUBIC DEFINITION FRCDFL

*C FRCDFL
11 F = TAB(LC) + X *(TAB(LC+l)+X*(TAB(LC.2).X*TAB(LC+3))) FRCDFL

GO TO 40 FRCDFL
C FRCDFL

C USE DERIVATIVE OF CUBIC FRCDFL

GO TO 99 FRCDFL
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20 DOG TAB(L+5) FRCDFL
IF (D.LE.DG) GO TO 40 FRCDFL

C FRCDFL
C DGO D ( DCUBIC , USE QUADRATIC FRCDFL
C FRCDFL

* .LQ L+11 FRCDFL
X =D-DG FRCDFL
IF (N-1) 22,21,99 FRCDFL

C FRCDFL
C USE QUADRATIC DEFINITION FRCDFL
C FRCDFL

21 F =TAB(LQ)+X*(TAB(LQ+1)+X*TAB(LQI2)) FRCDFL
GO TO 40 FRCDFL

C FRCDFL
C USE DERIVATIVE OF QUADRATIC. FRCDFL
C FRCDFL

22 F =TAB(LQ.1).X*2.0*TAB(LQ+2) FRCDFL
GO TO 99 FRCDFL

C FRCIDFL
*C DREF < D < DMAX, USE BASE FUNCTION FBCDFL

C FRCDFL
30 IF (N-1I) 31,31,99 FRCDFL
31 NB =NTAB(M+1) FRCDFL

C FRCDFL
C EVALUATE BASE FUNCTION FRCDFL
c FRCDFL

IF (NB.GT.O) F = EVALFD(D,NB,N) FRCDFL
NI =NTAB(M+2) FRCDFL

C FECDFL
C ADD INERTIAL FUNCTION , IF ANY FRCDFL
C FRCDFL

IF (NI.GT.0) F = F+EVALFD(D,NI,N) FRCDFL
40 IF (N.NE.1) GO TO 99 FRCDFL

C FRCDFL
C COMPUTE AND ADD RATE DEPENDENT FUNCTIONS, IF ANY. FRCDFL
C FRCDFL
C CURRENT RESTRICTIONS: FRCDFL

*C FRCDFL
C 1) COMPUTED FOR Nm1 (FUNCTION) ONLY. FRCDFL
C FRCDFL
C 2) FUNCTION NOS. M.2,M.3 AND M+4 (USED FOR INERTIAL SPIKE, FRCDFL
C R FACTOR AND G FACTOR FUNCTIONS) MUST BE NEGATIVE OR ZERO, FRCDFL
C I.E., THESE FUNCTIONS CANNOT BE USED IN CONJUNCTION WITH FRCDFL

*C THE RATE DEPENDENT FUNCTIONS. FRCDFL
C FRCDFL
C 3) ASSUMES THE FUNCTIONAL FORM FRCDFL
C FRCDFL
C F(D,D') -F1(D) + F2(D)*F3(D') + F4(D') FRCDFL
C FRCDFL

*C WHERE Fl(D ) IS DEFINED BY FUNCTION NTAB(M+1))O, FRCDFL
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C I.E., NORMAL FORCE DEFLECTION FUNCTION WITH NO FRCDFL
C INERTIAL SPIKE FUNCTION AND DEFAULT VALUES FRCDFL
C R=l AND 0=0 (UNLOADING AND RELOADING SAME AS FRCDFL
C ORIGINAL LOADING); FRCDFL
C FRCDFL
C F2(D ) IS DEFINED BY FUNCTION NTAB(M.2)(O, FRCDFL
o IF NTAB(M+2)=O, F2(D )0O; FRCDFL
C FRCDFL
C F3(D') IS DEFINED BY FUNCTION NTAB(U.3)(0, FRC!%FL
C IF NTAB(M+35k0, F3(D'h=O; FRCDFL
C FRCDFL
C AND F4(D') IS DEFINED BY FUNCTION NTAB(N+4)(O, FRCDFL
C IF NTAB(N+4)=O, F4(D')=0. FRCDFL
C FRCDFL
C NOTE: FUNCTIONAL FORM CAN BE CHANGED BY REVISING PROGRAM FRCDFL
C BETWEEN STATEMENTS 40 AND 99. FRCDFL
C FRCDFL

F2 =0.0 FRCDFL
*F3 =0.0 FRCDFL

F4 =0.0 FRCDFL
N2 =-NTAB(M+2) FRCDFL
N3 =-NTAB(M+3) FRCDFL
N4 = -NTAB(M+4) FRCDFL
IF (N2.GT.O) F2 = EVALFD (D, N2,N) FRCDFL
IF (N3.GT.O) F3 =EVALFD (RATE,13,N) FRCDFL
IF (N4.GT.0) F4 =EVALFD (RATE,N4,N) FRCDFL
F F +F2*F3 +F4 FRCDFL
ELOSS =RATE*(F2*F3+F4) FRCDFL

99 FRCDF =F FRCDFL
RETURN FRCDFL
END FRC DFL
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SUBROUTINE FSMSOL (C,R,NN,*X,MAXN,JN,MAXDIM) FSMSOL
C REV 111.2 08/08/84REVIII
C SOLVES A SET OF SIMULTANEOUS EQUATIONS OF SIZE 3*MM FSUSOL
C WHERE THE MATRIX CONSISTS OF A SET OF 3*3 SUBMATRICES FSMSOL
C STORED IN C(3,3,IJ). THE LOCATION OF THE I,J ELEMENT FSMSOL
C IS STORED IN NN(I,J). I.E. IJ= NN(I,J) FSMSOL
c FSMSOL
C A NEGATIVE IJ IMPLIES THAT C( , ,IJ!) IS AN FSMSOL
C IDENTITY AND THE RIGHT SIDE IS ZERO. A NEGATIVE FSMSOL
r IJ WILL ONLY OCCUR ON A DIAGONAL ENTRY OF NN. FSMSOL
C FSMSOL
C THE BASIC EQUATION IS CX=R FSMSOL
C FSMSOL
C DURING THE SOLUTION THE C MATRIX IS DESTROYED ,IT MAY FSMSOL

.4. C BE NECESSARY TO ADD TO THE C ARRAY. FSMSOL
C THE SOLUTION IS STORED IN R. FSMSOL
C FSMSOL
C INPUT FSMSOL
C FSMSOL

* C C(3,3,K) GIVEN ARRAY FSMSOL
C R(3,MM) GIVEN RIGHT HAND SIDE FSMSOL
C NN(JJ,JJ) GIVEN ARRAY CONTAINING LOCATIONS OF I,J,ELEMENT FSMSOL
C MX SIZE OF SYSTEM OF SUBMATRICES (POSITIVE INDICATES FSMSOL
C THAT C MATRIX IS SYMMETRIC, NEGATIVE IT IS NOT.) FSMSOL
C MAXN LARGEST VALUE IN NN ARRAY FSMSOL
C JN DIMENSION OF NN FSMSOL
C MAXDIM THIRD DIMENSION OF C IN CALLING ROUTINE FSMSOL
C FSMSOL

IMPLICIT REAL*8 (A-H,O-Z) FSMSOL
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, PAGE

* NS,NQ,NSD,NFLX,NHRNSSNWINDF.NJNTF,NPRT(36) .NPG PAGE
DIMENSION C(3,3,1),R(3,1),N(JN,1) FSMSOL
CALL ELTIME(1,20) FSMSOL
MM = IABS (MX) FSMSOL
IF (MM.LE.0) GO TO 99 FSMSOL
MMI = MM-1 FSMSOL

I MPI = MM+1 FSMSOL
O DO 50 II=I,MM FSMSOL

I = MPI-II FSMSOL
C FSMSOL
C START PIVOT AT BOTTOM - FIND PIVOT - INVERT. FSMSOL
C FSMSOL

L = NN(I,I) FSMSOL
* IF (L.LE.O) GO TO 50 FSMSOL

DO 14 M=1,3 FSMSOL
B = I.O/C(M,M,L) FSMSOL
C(MML) = 1.0 FSMSOL
C(M,1,L) = B*C(M,1,L) FSMSOL
C(M,2,L) = B*C(M,2,L) FSMSOL

* C(M.3,L) = B*C(M,3,L) FSMSOL
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R(M,I) B*R(M,I) FSMSOL
DO 13 N=1,3 FSMSOL
IF (N.EQ.M) GO TO 13 FSMSOL
B =C(N,M,L) FSMSOL
C(N,L) = 0.0 FSMSOL
C(N.1,L) = C(N1,L) - B*C(M,1,L) FSMSO!J
C(N,2,L) = C(N,2,L) - B*C(M,2,L) FSMSOL
C(N.3,L) =C(N,3,L) - B*C(U,3,L) FSMSOL
R(N,I) = R(N,I) - B*R(M,I) FSMSOL

13 CONTINUE FSMSOL
14 CONTINUE FSMSOL

C FSMSOL
C CHECK IF DONE. FSMSOL
C FSMSOL

IF (I.EQ.1) GO TO 50 FSMSOL
Ill = I-I FSMSOL

C FSMSOL
C CALCULATE PIVOT ROW. FSMSOL
C FSMSOL

*DO 20 J=1.,IMI FSMSOL
IF (NN(I,J).EQ.O) GO TO 20 FSMSOL
M =NN(I,J) FSMSOL
DO 15 N=1,3 FSISOL
A =C(1,1,L)*C(1,N,M) + C(1,2,L)*C(2,N,M) + C(1,3,L)*C(3,N,M) FSMSOL
B =C(2.1,L)*C(1,N,M) + C(2,2,L)*C(2,N,M) + C(2,3,L)*C(3,N,M) FSMSOL
D = C(3,L)*C(1,N,M) + C(3,2,L)*C(2,N,M) + C(3,3,L)C(3,J,M) FSMSOL
C(1.N,M) =A FSMSOL

9.jC(2,N,l) =B FSMSOL
15 C(3,N,M) = D FSMSOL
20 CONTINUE FSMSOL

C FSMSOL
C DONE WITH PIVOT ROW - ZERO COLUMN I ABOVE DIAGONAL. FSMSOL
C FSMSOL
C 1,1 FSMSOL
C .FSMSOL

C .FSMSOL

C KK. KJ. . XI C = C - C *C FSMSOL
C .. .KJ KJ xi IJ FSMSOL
C . .. FSMSOL
C JK .JJ .JIC = C - C *C FSMSOL
C .x . .JK JI IK FSMSOL
C .. .. FSMSOL
C IX. .9J .111 C = 0 FSMSOL
C XI FSMSOL
C FSMSOL
C MIN FSMSOL
C FSMSOL

DO 40 X=1,IM1 FSMSOL
KI = NN(K,I) FSMSOL
IX = NN(I,K) FSMSOL
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IF (KI.EQ.0 .AND. IK.EQ.0) GO TO 40 FSMSOL
DO 30 J=K,IM1 FSMSOL
IJ = NN(T,J) FSMSOL

JI=NN(J.I) FSMSOL
IF (KI.EQ.O .OR. IJ.EQ.0) GO TO 24 FSMSOL
KJ = NN(X,J) FSMSOL
IF (KJ.NE.0) GO TO 22 FSMSOL
MAXN =MAXN+l FSMSOL
IF (MAXN.GT.MAXDIM) GO TO 41 FSMSOL
KJ =MAXN FSMSOL
NN(K,J) z = FSMSOL
DO 21 M=1,3 FSMSOL
DO 21 N=1.,3 FSMSOL

21 C(N,M,KJ) = 0.0 FSMSOJ
22 DO 23 M=1,3 FSMSOL

DO 23 N=1.3 FSMSOL
23 C(N,M,KJ) =C(N.M,KJ) - C(N,1,KI)*C(1,M,IJ) FSMSOL

*- C(N,2,KI)*C(2,M,IJ) FSMSOL
*- C(N,3,KI)*C(3,M1 IJ) FSMSOL

*24 IF (J.EQ.K) GO TO 30 FSMSOL
IF (JI.EQ.O .OR. IX.EQ.O) GO TO 30 FSMSOL
JK NN(J.K) FSMSOL
IF (JK.NE.0) GO TO 26 FSMSOL
MAXN = MAXN+l FSMSOL
IF (MAXN.GT.MAXDIM) GO TO 41 FSMSOL
JK = MAXJ FSMSOL
NN(J K) =JR FSMSOL
DO 25 M=1,3 FSMSOL
DO 25 N=1,3 FSMASOL

25 C(N.M,JK) =0.0 FSMSOL
26 IF (MX.LT.0) GO TO 28 FSMSOL

DO 27 M=1.3 FSMSOL
DO 27 N=1,3 FSMASOL

27 C(N.M,JK) =C(M,NKJ) FSMSOL
GO TO 30 FSMSOL

28 DO 29 M=1,3 FSMSOL
DO 29 N=1,3 FSMSOL

*29 C(NM,JX) =C(N.M,JK) - C(N.1,JI)*C(1,M,IK) FSMSOL
- C(N,2,JI)*C(2,M,IK) FSMSOL
- C(N,3,JI)*C(3,M,IK) FSMSOL

30 CONTINUE FSMSOL
IF (KI.EQ.0) GO TO 40 FSMSOL
DO 35 N3=1,3 FSMSOL

*35 R(N,K) =R(N,X) - C(N,1,KI)*R(1,I) FSMSOL
*- C(N,2,KI)*E(2,I) FSMSOL

- C(N.3,Xl)*R(3,I) FSMSOL
40 CONTINUE FSMSOL
50 CONTINUE FSMSOL

GO TO 51 FSHSOL
*41 WRITE (6.49) MAXDIU,NPG,(L,Lz1,MM) PAGE
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NPG=NPG+ 1 PAGE
DO 42 I=1,MM FSMSOL

42 WRITE (6,43) I,(NN(I,L),L=1,MM) FSMSOL
43 FORMAT(I3,3X,4013,3X/6X,4013) FSMSOL

WRITE (8,44) MPG PAGE
NPG=iPG+ 1 PAGE

44 FORMAT('1 FSMSOL PRINT OF ENS ARRAY' ,96X,'PAGE',15//) PAGE
DO 45 K=1,MM FSMSOL

45 WRITE (6,46) K,(R(I,K),I=1,3) FSMSOL
46 FORMAT(I6,9G14.7) FSMSOL

WRITE (6,47) NPG PAGE
NPG=NPG+ 1 PAGE

47 FORMAT('l FSMSOL PRINT OF C ARRAY ELEMENTS' ,89X,'PAGE',I5//) PAGE
DO 48 K=1,MAXN FSMSOL

48 WRITE (6,46) K,((C(I,L,K),L=1,3),I=1,3) FSMSOL
49 FORMAT(' MAXIMUM DIMENSION OF',I4,' ON C ARRAY HAS BEEN EXCEEDED FSMSOL

*IN SUBROUTINE FSMSOL.',48X,'PAGE',I5//' IF 600, CALL IS FROM SUBROPAGE
*UTINE DAUX. IF 200' PAGE
* ,' CALL IS FROM SUBROUTINE HPTURB.'//' PROGRAM IS BEING TERMINATEPAGE
*D. COMPLETE PRINT-OUT OF IJK, RHS AND C ARRAYS FOLLOW.'// FSMSOL
*' FSMSOL PRINT OF IJK MATRIX'//(6X,4013)) FSMSOL

STOP 35 FSMSOL
C FSMSOL
C BACKDOWN SOLUTION FSMSOL
C FSMSOL

51 IF (MM.EQ.1) GO TO 99 FSMSOL
DO 90 J=1,MM1 FSMSOL
IP J+1 FSMSOL
DO 80 I=IP,MM FSMSOL
IF (NN(I,J).EQ.0) GO TO 80 FSMSOL
IJ =NN(I,J) FSMSOL
DO 75 N=1.3 FSMSOL

75 R(N,I) =R(N,I) - C(N.1,IJ)*R(l,J) FSMSOL
*- C(N,2,IJ)*R(2,J) FSMSOL

- C(N,3,IJ)*R(3,J) FSMSOL
80 CONTINUE FSMSOL

*90 CONTINUE FSMSOL
99 CALL ELTIME(2,20) FSMSOL

RETURN FSMSOL
END FSMSOL
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SUBROUTINE GLOBAL (J.HD3,DH1,TQC,T9,ANGL) GLOBAL
C REV IV 07/24/86SLIF

IMPLICIT REAL*B (A-H,O-Z) GLOBAL
-hA DIMENSION HD3(3) ,DH1(3,3) 1T9(3) ,ANGL(3) .CC(3) GLOBAL

COMMON/DESCRP/ PHI(3,3OLW(30),RW(3OL.SR(4,60),HA(3,60),HB(3,60), SLIP
RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), GLOBAL
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) .JOINTF(30) GLOBAL

COMMON/TABLES/MXNTI ,MXNTB,MXTBI,MXTB2.NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/TEMPVI/ CREST,TTJ(3),RII(3) ,R2I(3) .JSTOP(4,2,30) GLOBAL
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), GLOBAL

tNITL,UNITM,UNITT.GRAVTY(3) ,TWOPI TWOPI
IF (DABS(HD3(3)).GT..0.-EPS(6)) GO TO 34 GLOBAL
ANGL(l) = DACOS(HD3(3)) GLOBAL
NT =IGLOB(J) GLOBAL
NTI NTAP(NT.2) GLOBAL
CALL HERRON(HD3,NT1,THETO,THETOP) GLOBAL
JSTOP(4,1,J) = 0 GLOBAL
IF (ANGL(l).LE.THETO) GO TO 34 GLOBAL
JSTOP(4,1,J) 1 GLOBAL

0MT = NTAB(NT+5) GLOBAL
CREST TAB (MT+3) GLOBAL
STH2 =1.0-HD3(3)**2 GLOBAL
STH =DSQRT(STH2) GLOBAL
CTH = HD3(3)/STH GLOBAL
CST = DSQRT(STH2+THETOP**2) GLOBAL
DR = (ANGL(l)-THET0)*STH,'CST GLOBAL
LT =NTAB(NT) GLOBAL
TAB(LT) = DR GLOBAL
NTAB(NT+2) = 0 GLOBAL

VDRDOT =0.0 GLOBAL
CALL FRCDFL (DR,DRDOT,NT, I TQF,ELOSS) GLOBAL
NTAB(NT+2) = NT1 GLOBAL
TQC = TQF/CST GLOBAL
CC(I) = -HD3(2).HD3(1)*CTH*THETOP GLOBAL
CC(2) = HD3(1)+HD3(2)*CTH*THETOP GLOBAL
CC(3) = -STH*THETOP GLOBAL
DO 28 L=1,3 GLOBAL

28 TQ(L) =CC(1)*DH1(L,1) + CC(2)*DH1(L,2) +CC(3)*DH1(L,3) GLOBAL
34 RETURN GLOBAL

END GLOBAL
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SUBROUTINE EBELT (J1,J2,KNLOIND) HBELT
C REV IV 02/01/88MISDOT
C ARGUMENTS: HBELT
C J1,J2 - FIRST AND LAST INDEX FOR BELTS. HBELT

C KNLO - ZERO VALUE FOR KNL INDEX. BL
C IND - 0: CALL IS FROM SUBROUTINE COIITCT HBELT
C 1: CALL IS FROM SUBROUTINE UPDATE HBELT
C HBELT

'AIMPLICIT REAL*8 (A-H,O-Z) HBELT
COMMON/CNTSRF/ PL(24,30) ,EELT(20,8) ,TPTS(8,8) ,BD(24,40) EDGE
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24). MISDOT

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI MISDOT
COMMON/SGMNTSI D(3,3,30),WMEG(3,3OLWNEGD(3,30),U1(3,30),U2(3,30),HBELT

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) HEELT
COMMON/TABLES/MXNTI ,MXNTB,MXTBI,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(lO,40) ,BAGSF(3,20), NCFORC

PRJiiTt7,30) INPANEL(5) ,NPSF,NESF,NSSF,NBGSF HBELT
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,EBDOT(100) ,PLOSS(2,100), HEELT

XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), HBELT
* NPTSPB(20) ,IPTPLY(20) ,NTHBNS(20) ,NBLTPH(5) HEELT

C THIS COMMOPJ/TENPVS/ IS SHARED BY EPTURE, REPLAY, HEELT AND HSETC. HEELT
COMMON/TEMPVS/ B(3.3,3) ,S(3,3) ,T(3) .R(3),V(3) ,T1(3),T2(3), HEELT

*E(3,3,50),EDOT(3,50),FCE(3,50),FR(3,50),ZR(3,50), HEEL?
* TR(3,50),U(3,50),PTLOSS(2,50),BL(50),FB(50),FP(50),HBELT

OLDBB(l00),RHS(3,54),C(3,3,200),IJK(54,54) HEELT
CALL ELTIME (1,38) HEELT
NTP =0 HBELT
K2= 0 HBELT
DO 31 JB=J1,J2 HBELT
IF (IND.EQ.O) NBSF = NBSF + 1 HBELT
IF (NPTPLY(JB).LE.O) GO TO 31 HBELT

C HEELT
c FIRST LOOP ON K HBELT
C COMPUTE Z(K),ZR(K),E3(K),U(K-l),BL(K-I),FB(K-I) HEELT

C NEED NL(K),BB(K-1 HBELT
C NOTE: AN INDEX K-1 REFERS TO BELT SEGMENT BETWEEN K-i AND K. HBELT
C HBELT

X1 =K2+ I HBELT
K2 =K2 + NPTPLY(JB) REEL?
DO 20 K=X1,K2 HBELT
KNL KILO + K HBELT
KI NL(l,KNL) HBELT

C HEEL!
C HERE K IS INDEX OF POINTS IN PLAY ON EACH HARNESS HBELT
C KIL IS INDEX OF ALL POINTS IN PLAY HEELT
C KI IS INDEX OF ALL POINTS HEELT

KS IABS(IBAR(1,KI)) HBELT
*IF (KS.GT.100) NTP I 1 HELT

IF (KS.GT.l00) KS MOD(XS,100) HBELT
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XE =IBAR(2.KI) HEELT
CALL D0T31 (D(1.1,KS),EAR(4,KI),T1) HBELT

4'CALL DOT31 (D(1,1,KS),BAR(7,KI),T2) HEEL?
DO 11 J=1,3 HEEL?
R(J = V(J) KBELT
V(J) BAR(J+3,KI) + BAR(J+O,KI) KEEL?
TR(J,K) = TIMJ HEELT
ZR(J.K) =TIMJ + T2(J) HEEL?
S (J,2) =S(J,1) HEELT

11 S (J,1) =SEOLP(J,KS) +ZR(J,K) HEELT
CALL CROSS (WMEG(1,XS),V,T) HEEL?
IF (KE.EQ.0) 0O TO 12 HEEL?
CALL MAT31 (ED(7,KE) ,BAR(4,KI) ,72) HEEL?
CALL D0T31 (D(1,1,XS),T2,Tl) HEEL?

12 DO 13 J=1,3 HEEL?
T(J) = T(J) + EAR(J'12,KI) HEEL?

13 E(J,3,K) =TIMJ HEEL?
CALL DOT31 (D(1,1,KS),?,V) HEEL?
DO 14 J=1,3 HEEL?

14 V(J) =V(J + SEGLV(J,XS) HEEL?
FB(K 0.0 HEEL?
FP(K) 0.0 HEEL?

Th (K.EQ.K1) (30 TO 20 HEEL?
DO 15 J=1,3 HEEL?

15 U(J,K-1) S(J,1) - S(J,2) HEELT
BL(K-1) DSQRT(U(1,K-1)"#2 + U(2,X-1)**2 *U(3,K-1)**2) HEEL?
DO 16 J=1,3 HEEL?

16 U(J,K-1) = U(J,K-1)/EL(K-1) HEEL?
STRAIN = (BL(K-1)/BB(KNL-1)) -1.0 HEEL?
IF (SRAIN.L?.EPS(12)) STRAIN - 0.0 MISDO?
NT =? NL(2,XNL) HEEL?
ELDO? U(1,K-1)*(V(1)-R(1)) HEEL?

+ U(2,K-1)a(V(2)-R(2)) HEEL?
* + U(3,K-1)*(V(3)-R(3)) HEEL?

.WSTRDOT =(BB(KNL-1)*ELDOT-EL(K-1)*EBDOT(KNL-1))/EE(KNL-1)a*2 HEEL?
CALL FRCDFL (STRAIN,STRDO?,NT,0,FPK,ELOSS) KEEL?
CALL FRCDFL (STRAIN, STRDOT ,NT, 1,FBX,ELOSS) KEEL?

0 PTLOSS(1,K-1) = EE(XNL-1)*ELOSS HEEL?
FP(K-1) = FPK HEEL?
FB(X-1) = FEK HEEL?
IF (IND.NE.O) GO TO 20 ENDPFX
IF (K.NE.X1~1) GO TO 19 ENDPFX
BSF(1.NBSF) =STRAIN ENDPFX

* SF(2,NBSF) =FEX ENDPFX
19 IF MUME.K) GO TO 20 ENDPFX

BSF(3,NBSF) =STRAIN ENDPFX
BSF(4,NBSF) a FBK ENDPFX

20 CONTINUE HEEL?
C HEEL?

0- C SECOND LOOP ON X HEEL?
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C COMPUTE FCE(K) ,EI(X) ,C-2 X) ,EDOT(() ,FR(K),UI (KS) ,U2(KS) HEEL?
C NEED FB(K&K-1) ,U(K&K-1) ,ZR(K) .E3(K) HEEL?
C HEEL?

DO 30 K=Kl,K2 HEEL?
KNL KNLO + X BELT
XI M L(1,KNL) HEEL?
KS = IABS(IBAR(1,KI)) HEEL?
IF (KS.GT.100) KS = MOD(KS,100) HEEL?
DO 21 J=1,3 HEEL?
FCE(J,K) =0.0 BUTLERI
IF (K.NE.K2) FCE(J,K) = FB(K)*UGJ,K) BUTLERI

21 IF (K.NE.Kl) FCE(J,K) = FCE(J,K) - FB(K-1)*U(J,K-1) HEEL?
NT =IBAR(3,KI) HEEL?
NF = NTAE(NTe5) HEEL?
IF (NF.EQ.O .AND. IND.EQ.0) 00 TO 30 HEEL?
IF (IBAR(4,KI).EQ.0) GO TO 22 HEEL?
CALL DOT31 (D(1,1,KS),BAR(10,KI),T1) HEEL?
GO TO24 HEEL?

22 DO 23 J=1,3 HEEL?
*Tl(J) = 0.0 HEEL?

IF (K.NE.K2) T1(J) = U(JK) HEEL?
23 IF (K.NE.Kl) TIMJ = TIMJ + U(J,K-1) HEEL?
24 CALL CROSS (T1,E(1,3,K),E(1,1,X)) HEEL?

CALL CROSS (E(l.3,K),E(1,1,K),ECI,2,K)) HEELT
DO 25 J=1,3 HEEL?
EDOT(J,K) = DSQRT(E(I,J,K)**2 + E(2,J,K)**2 *E(3,J,K)"*2) KBEL?
DO 25 I=1.3 HEEL?

25 E(I,J,K) = E(I,J,K)/EDOT(J,K) HEEL?
CALL D0T31 (E(1,1,X),FCE(1,K),FR(1,K)) HEEL?

30 CONTINUE HEEL?
31 CONTINUE HEEL?

IF (ITP.LE.0) GO TO 41 HEEL?
C HEEL?
C SUM FCE,FR FOR TIE-POINTS HEEL?
C HEEL?

vNLI KILO + 2 HEEL?
XNL2 = KILO + X2 HEEL?
DO 40 KNL=KNL1,KNL2 HEEL?
Xl = ML(2.KNL) NEELT
KS -IAES(IBAR(1,KI)) BL
IF (XS.LT.100) GO TO 40 HEEL?
XS1 =KS/100 HEEL?
KH = NL -KNLO HEEL?

0MHO HEBEL?
DO 38 JIIL=KIfLI,KNL HEEL?
KI = VL(1,JNL-1) BL
KS =IABS(IBAR(1,KI)) HEEL?

I'IF (KS.LT.100) GO TO 38 HEEL?
KS2 =KS/100 HEEL?
IF (KS2.IE.KS1) (30 TO 38 HEEL?
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JH =JUlL-i - KILO BEELT
IF (MH.EQ.O) NH = JH BEELT
DO 37 J=1.3 BEELT
IF tMiR.EQ.JH) FCE(J,MH) =FCE(JMH) + FCE(J,KH) BEELT

37 FCE(J,JH) = FCE(JPMH) BEELT
CALL DOT31 (E(1,1,JH),FCE(1,,JH),FR(1,JH)) BEELT

38 CONTINUE BEELT
IF (MH.EQ.0) GO TO 40 BEELT
XI = NL(1,KNL) HEELT
IBAR(1,KI) = -IAES(IEAR(1.KI)) BEELT
DO 39 J=1,3 BEELT

39 FCE(J,KH) = FCE(J,MH) BEELT
CALL DOT31 (E(1,1,KH),FCE(1,KH),FR(1,K)) BEELT

40 CONTINUE HBELT
C BEELT
C IF CALL IS FROM SUBROUTINE CONTCT, HBELT
C ADD FORCES (FCE) MODIFIED BY FRICTION TO U1.U2 ARRAYS. BEELT
C BEELT

41 IF (IND.IE.O) 00 TO 52 HEELT
X2 K=0 BELT

hDO 51 JB=J1.J2 EBELT
IF (NPTPLY(JB).LE.0) 00 TO 51 BELT
X1 =K2 +1 HBELT
K2 = K2 + NPTPLY(JE) HEELT
DO 50 K=K1,K2 HEEL?
KNlL = KILO + K 11BELT
KI = NL(1,XNL) BEELT
IF (IBkB(1,KI).LT.0) GO TO 50 HEELT
KS = IBAR(1,KI) BEELT

9.IF (KS.GT.100) KS = UDD(KS,100) BEELT
NIT = IBAR(3,KI) BNELT
NF = NTAB(NTe5) KBELT
IF (NF.IQ.0) GO TO 43 BEELT
DO 42 J=1,3 BELT

42 TI(J) = FR(J,K) UBELT
FRI = TAB(]iF42)*DAES(Tl(3)) BEELT
FR2 c TAB(NFe4)xiDABS(TA1(3)) BNELT
IF (DABS(T1(l)).GT.FR1) TIM1 - DSIGN(FRI,?1(l)) BEELT
IF (DABS(T1(2)).GT.FR2) TIM2 - DSIGN(FR2,T1(2)) EELT
CALL MAT31 (E(1,1,KLT1,FCE(1,K)) BNELT

43 CALL CROSS (ZR(1,K),FCE(1,KiT2) BNELT
CALL MAT31 (D(1,1,KS),T2?l) HBELT
DO 44 J=1,3 BNELT
U1(JKS) -U1(J,KS) +' FCE(J,K) HBEL?

44 U2(J,KS) a U2(J,KS) + TIMJ BNELT
50 CONTINUE HEEL?
51 CONTINUE BEELT
52 KILO = KILO + K2 HEEL?

CALL ELTIME (2,38) HEEL?
RETURN HEEL?
END HEELT
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SUBROUTINE HEPLAY REPLAY
C REV 111.5 10/17/85EDGE

IMPLICIT REAL*8 (A-HO-Z) HBPLAY
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NELT,IEAG,NVEH,IGRND, REPLAY

*NS,NQ,NSD,NFLX,NHRNSS,IWINDF,NJNTF,NPRT(36),NPG PAGE
COMMOH/CKTSRF/ PL(24,30) ,BELT(20,8),TPTS(6,8) .BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3.30),HBPLAY

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) .NSYM(30) HBPLAY
ACOMMON/HRNESS/ BAR(15,100).EB(100) ,BEDOT(100) .PLOSS(2,100), HEPLAY

* XLONG(20) ,HTIME(2),IBAR(5,100) ,NL(2,100). HBPLAY
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) .NBLTPH(5) HEPLAY

C THIS CO MN/TEMPVS/ IS SHARED BY EPTURE, REPLAY, HBELT AND HSETC. REPLAY
-' 'COMMON/TEMPVS/ B(3,3.3),S(3,3),T(3),R(3),V(3),Tl(3),T2(3), REPLAY

E(3,3,50),EDOT(3,50),FCE(3,50),FR(3,50),ZR(3,50), HBPLAY
* ~TR(3,50) ,U(3,50) ,PTLOSS(2,50) ,BL(50) ,FB(50),FP(50) ,HBPLAY
*OLDBB(100),RHS(3,54),C(3,3,200),IJK(54,54) HEPLAY

IF (NHENSS.LE.O) GO TO 99 HBPLAY
C REPLAY
C SAVE PREVIOUS NL,BE AND PLOSS ARRAYS. REPLAY
C USE IJK,OLDBB AND PTLOSS AS TEMP STORAGE. HBPLAY
C REPLAY

DO 10 I=1,100 REPLAY
IJK(I,l) = NL(1,I) HBPLAY
PTLOSS(I,1) =PLOSS(1,I) REPLAY

10 OLDEB(I) = E(I) REPLAY
JNL 1 REPLAY
J1 1 REPLAY
K1=1 REPLAY
LL 0 REPLAY
DO 90 NH=1,NHRNSS REPLAY
IF (NBLTPH(NB).LE.O) GO TO 90 REPLAY
J2 = JI + NBLTPH(NH) - 1 REPLAY
DO 80 NB=J1,J2 REPLAY
Ll =LL REPLAY
IF (NPTSPB(NB).LE.O) GO TO 80 REPLAY
K2 = Ki + NPTSPB(NE) - 1 REPLAY
KB =0 REPLAY

0DO 30 K=K1,K2 REPLAY
KS =KBE+1 REPLAY

C REPLAY
C HERE K IS INDEX OF ALL POINTS REPLAY

C KB IS INDEX OF POINTS ON A SINGLE BELT REPLAY
C LL IS INDEX OF ALL POINTS IN PLAY REPLAY

SC JB IS INDEX OF PREVIOUS POINT ON BELT IN PLAY REPLAY
C REPLAY

KS =IABS(IBAR(1,K)) REPLAY
IF (KS.GT.100) KS = MOD(KS,100) REPLAY
CALL DOT31 (D(l,1,XS),BAR(4,K),Tl) REPLAY
CALL DOT31 (D(1,1,KS),BAE(7,K),T2) REPLAY
DO 11 J=1,3 REPLAY
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11 U(J,KB) =SEGLP(J,KS) + T1(J) + T2(J) HBPLAY
IF (K.EQ.Kl) GO TO 30 REPLAY
LL =LL + 1 REPLAY

12 JJ =NL(I.LL) HEPLAY
JB =JJ - KI + 1 REPLAY
DSS =0.0 REPLAY
DO 13 J=1,3 HBPLAY
ZR(J,KB) = U(J.KB) - U(J,JE) REPLAY

13 DSS =DSS + ZR(J,J(B)**2 REPLAY
BL(LL) =DSQRT(DSS) REPLAY
IF (JJ.EQ.Kl .OR. IABS(IBAR(1,JJ)).GT.100) GO TO 30 REPLAY
JS =IBAR(1,JJ) REPLAY
JE =IBAR(2,JJ) REPLAY
IF (JE.LE.0) GO TO 30 REPLAY
CALL MAT31 (BD(7,JE),BAR(4,JJ),T2) REPLAY
CALL D0T31 (D(1,1,JS),T2,R) REPLAY
DPR = 0.0 REPLAY
DO 17 J=1,3 REPLAY

17 DPR DPR + R(J)*(ZR(J,KE)/BL(LL) -ZR(J,JE)/BL(LL-1)) REPLAY
*IF (DPR.LT.0O) GO TO 30 REPLAY

LL =LL - REHPLAY
GO TO 12 REPLAY

30 NL(1,LL.1) = REHPLAY
L2 =Li + 1 REPLAY
LL =LL + 1 REPLAY
L3 = LL- 1 REPLAY
DO 31 J=L2,LL RPA

31 NL(2,J) = NTHRNS(NB) REPLAY
IF (XLONG(NE).EQ.0.0) GO TO 35 REPLAY

C REPLAY
C FIRST TIME IN ROUTINE, SET INITIAL BB ARRAY. REPLAY
C INPUT XLONG MUST BE NON-ZERO TO TRIGGER THIS TEST. REPLAY
C REPLAY

XLG = 0.0 REPLAY
DO 32 J=L2,L3 REPLAY

32 XLG =XLG + BL(J) REPLAY
XLG =1.0 + XLONG(NB)/XLG REPLAY
DO 33 J=L2,L3 REPLAY

33 BE(J) =XLG*BL(J) REPLAY
XLONG(NB) = 0.0 REPLAY
GO TO 52 REPLAY

C REPLAY
C DETERMINE IF NEW ML ARRAY IS DIFFERENT FROM PREVIOUS IL ARRAY. REPLAY
C IF SO, RECOMPUTE BE ELEMENTS FOR POINTS THAT ARE DIFFERENT. REPLAY
C REPLAY

35 IF (NL(,L2).EQ.IJK(JIL,1)) GO TO 61 REPLAY
WRITE (6,62) REPLAY

62 FORMAT ('0 LOGIC ERROR IN SUE REPLAY. PROGRAM TERMINATED.') REPLAY
STOP 42 REPLAY

61 LTEST =0 REPLAY
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M L2 HEPLAY
N =JNL REPLAY

36 IF (NL(I,K+1)-IJK(N+1,1)) 39,37.41 REPLAY
37 BECK) =OLDEB(N REPLAY

PLOSS(1,M) = PTLOSS(N,1) REPLAY
38 M =M+l REPLAY

N = N+l REPLAY
IF (K-LL) 36,51,51 REPLAY

C REPLAY
C POINT K+l IS NEW. REPLAY
C REPLAY

39 MO = K REPLAY
NO =N REPLAY
LTEST = I REPLAY

40 MK M+l REPLAY
C CR0111
C MODIFY NEW POINT TO LIE IN BELT PLANE CR0111
C CHG111

*IP1 = N- 1 CR0111
IF (N.GT.JNL) GO TO 63 CR0111
IP1 =N CR0111

C (IS THIRD POINT AVAILABLE FROM OLD POINTS IN PLAY?) CR6111
IF (IJK(N.1,1).EQ.NL(1,LL)) 00 TO 43 CR0111

63 DO 64 I=1,3 CR0111
IP = IPI +1I- I CR0111

C (USE OLD POINTS IP = N-I.N,N41 IF N )JNL CR6111
C OR I? = 1,N+1,N42 IF N =JNL AND N+2 EXISTS) CR0111

NI = IJK(IP,1) CH0111
NSI= IABS(IBAR(1,NI)) NSFIX
IF (NSI.GT.100) 131 = MOD(NS1,100) NSFIX
CALL DOT31 (D(1,1,NSI),BAR(4,NiI),Tl) NSFIX
CALL DOT31 (D(1,1,1SI) ,BAR(7,NI) ,T2) NSFIX
DO 64 J=1,3 CR0111

64 S(JI) = SEGLP(J,NSI)+ TIMJ + T2(J) NSFIX
DO 65 J=1,3 CR0111
S(J,3) =S(J,3) - S(J,2) CR0111

65 S(J,2) = S(J,2) - S(J,1) CR0111
C (S(*,l) IS POINT P1 IN INERTIAL REFERENCE) CR0111
C (S(*.,2) IS VECTOR (P2-Pi) IN INERTIAL REFERENCE) CR0111
C (S(*,3) IS VECTOR (P3-P2) IN INERTIAL REFERENCE) CR0111

CALL CROSS (S(1,3),S(1,2),T2) CR0111
ABST =DSQRT(T2(1)**2 + T2(2)**2 + T2(3)**2) CR0111

*DO 66 J=1,3 CR0111
66 T2(J) =T2(J)/ABST CR0111

C (T2 IS T, THE NORMALIZED PLANE VECTOR IN INERTIAL REFERENCE) CR0111
MI =NL(1,M) CR0111
MS = IABS(IBAR(1,MI)) CH0111
IF (MS.GT. 100) KS = MOD(KS,1O0) CR0111
ME = IBAR(2,KI) CR0111
CALL KAT31 (D(1,1.KS),T2,Tl) CR0111
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C (Ti IS T IN ELLIPSOID REFERENCE OF NEW POINT M) CHGIII
Dl = T2(1)*S(l,1) + T2(2)*S(2,I) +T2(3)*S(3,1) CHGIII
D2 = Tl(1)*BAR(7,MI) + T1(2)*BAR(8,MI) + T1(3)..BAR(9,MI) CHGIII
D3 =T2(1)*SEGiLP(1,MS) + T2(2)*SEGLP(2,MS) + T2(3)*SEGLP(3,MS) CHGIII
DD = Dl - D2 - D3 CR0111

C (DD IS D, THE DISTANCE OF ELLIPSOID CENTER TO PLANE) CHGIII
CALL M4AT31 (ED(16,ME),T1,R) CHGIII
BX = DD/(Tl(l)*R(1) + T1(2)*R(2) + Tl(3)*R(3)) CHGIII
D4 =T1(l)*BARC4,MI) + T1(2)*BAR(5,MI) +T1(3)*BAR(O,MI) CR0111
DO 67 J=1,3 CR0111
R(J = EX*R(J) CHGI II

C (B IS S, THE CENTER OF THE ELLIPSE) CHGI II
67 V(J) BAR(J+3,MI) + (DD-D4)*Tl(J) CHGI II

C (BAR(J+3,MI) IS P, THE NEW POINT TO BE ADDED) CHGIII
C (V IS Q, THE PROJECTION OF POINT P ONTO THE PLANE) CHGIII

AX =DSQRT( (BX*DD-1.0) / (BX*DD-XDY(V,ED(7,ME),V)) )CHGIII
DO 68 J=1,3 CHGI II

68 BAR(J+3,MI) =R(J) + AX*(V(J)-R(J)) CH0111
C (BAR(J+3,MI) IS RB S + A(Q - S), Q EXTENDED TO ELLIPSOID) CHGIII

00G TO 43 HBPLAY
C HBPLAY
C POINT N+1 IS DROPPED. HBPLAY

C HBPLAY
41 MO = M REPLAY

NO = N HBPLAY
LTEST 1 HEPLAY

42 N =N+l HBPLAY
43 IF (NL(1,M+1)-IJK(N+1,1)) 40,44,42 REPLAY

C REPLAY
C POINTS NO TO N+l ARE BEING REPLACED WITH POINTS MD TO M.I. HEPLAY
C REPLAY

44 SUMBL =0.0 REPLAY
DO 45 J=MO,M REPLAY

45 SUMEL, SUMEL, + BL(J REPLAY
SUMPL =0.0 REPLAY
SUMBB = 0.0 REPLAY
DO 46 J=NO,N REPLAY
SUMPL, SUMPL, + PTLOSS(J,1) REPLAY

46 SUIIBE SUMED + OLDEE(J) REPLAY
RATPL = SUMPL/SUNBL REPLAY
RATIO = SUMBB/SUMEL HBPLAY
DO 47 J=MO,M REPLAY
PLOSS(1,J) =RATPL*BL(J) REPLAY

*47 BE(J) =RATIO*EL(J) REPLAY
GO TO 38 REPLAY

51 JNL =1+1 REPLAY

)IF (LTEST.EQ.O) GO TO 79 REPLAY
C REPLAY

AC PRINT NEW POINT ARRAY IF DIFFERENT. REPLAY
C HEPLAY
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52 NPTS =LL - Li HBPLAY
USEC =1000.O*TIME HBPLAY
WRITE (8,53) USEC,NH,NB,NPTS,NTHRNS(NB) REPLAY

53 FORMAT ('0 REPLAY TIME =',FlO.3,' USEC. NH,IB,NIPTS NT=',416) REPLAY
WRITE (8,54) CNL(1,J),J=L2,LL) HBPLAY

54 FORMAT (' NL(l)=',1518/(8X,15I8)) REPLAY
WRITE (8,55) (BB(J),J=L2,L3) HBPLAY

55 FORMAT C' BB =',6X.14F8.3/(6X,15F8.3)) REPLAY
79 KI = K2 + 1 HEPLAY
80 NPTPLY(NE) =LL - LI REPLAY

JI =J2 +1 REPLAY
go CONTINUE REPLAY
99 RETURN REPLAY

END REPLAY
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SUBROUTINE HIDING (LINES,LPP) RID ING
c REV IV 02/01/88MISDOT

IMPLICIT REAL*8 (A-H,O-Z) BIDING
COMMON/CONTRL/ TIME,NSEGI,NJNT,NPL,NBLT,NBAG,NVIH,NGRND, HEDING

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NiPRT(36) INPO PAGE
COMMON/JBARTZ/ MNPL( 3OLMINBLT( 8),MNSEG( 30),MNBAG( 6), HIDING

MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,l0,6),,HIDING
Y TPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) HEDING

COMMON/TITLES/ DATE(3) ,COMENT(40) ,VI'STTL(20) ,BDYTTL(5), REDING
*BLTTTL(5,8),PLTTL(5,30),BAGTTL(5,8),SEG(30), REDING

JOINT(30),CGS(30),JS(30) HIDING
* ~REAL DATE, COMENT, VPSTTL, BDYTTL ,BLTTTL ,PLTTL ,BAGTTL, 510,JOINT HIDING

LOGICAL*1 CGS,JS HIDING
COMODN/FORCES/PSF(7,7O) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

* PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSF,NSSF,NBGSF HIDING
'COMMON/CNSNTS/ PI,RADIAN.G,THIRD,EPS(24), HIDING

*UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3) .DPMI(3,3,30) ,LPMI(30), ATBIII

* NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) .1317(20,9) TTHKREF
* COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)HIDIIG

COMMON/NRNESS/ BAB(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), HIDING
XLONG(20) ,HTIME(2),IBAR(5lOO0),NL(2,100), HIDING
NPTSPB(20),NPTPLY(20),NTHRNS(20),NBLTPH(5) HIDING

C NOTE: SUBROUTINES POSTPE & HIDING SHARI THIS COMMlON/TIMPVS/. HIDING
C SEE COMMENT IN POSTPR ABOUT FIRST DIMENSION OF PLDATA. HIDING

REAL EA, PRED, BLANK ,PLDATA, USEC ,ZTTH,ABED, AHEAD, GNED.ZZZ PLTINC

COMMON/TIMPVS/ TDATA(14.65) ,HEAD(20) ,NOPL(150) ,MOPL(150), CHGIII
A M1PL(150) ,PLDATA(97,20) ,USEC(45) ,ZZZ(1000,25) ,ZTTH(14,45,65) MISDOT

LOGICAL LOLD , LHIW HIDING
* DIMENSION PHED(5) ,HIDJ(4,2) ,HEADJJ(4,2) ,HEADR(20) TTHKREF

DATA HIDJ/8BHIPIN FL,BHEXURE A,BHZIM(UTH ,BHTORSION REHDING
SHIEULER ,8HPREC. N,BHUTATION ,SH SPIN REHDING

DIMENSION AHID(5,2) ,AHEAD(5,20) ,GHED(2) ACCEL
DATA AHID/lB IN ,4H ,4H REF,4HEREN,4HCE ,ACCEL

4Hi AC,4HCELE,4HEOME,4HTER ,4H /ACCIL
-NDATA GHID/4H(OG),4B(lG)/ ACCEL

DATA BLANX/4H REHDING
* DATA PHID/4NSPEF, 4HPNL , 4HPNL2 ,4HPNL3, IHPNL4/ HIDING

NPRT4 =NPRT(4) + 4 HIDING
5,'IF (NPRT4.LE.O .0R. NPRT4.GT.8) STOP 40 HIDING

GO TO (11,11,82,12.12,11,11,12) , NPRT4 HIDING
11 LOLD a .FALSE. HIDING

LNEW = TRUE. HIDING
5GO TO13 HIDING

12 LOLD =.TRUE. HIDING
LNEW =.FALSE. REDING

13 MT =20 HIDING
ILIKES =MOD(LIKES-1,LPP).1 HIDING

- ~ XPAGE =0.01*FLOAT((LINES + LPP-1)/LPP) HIDING
*C HIDING
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C NOTE: MT WILL BE THE PAGE OR OUTPUT UNIT COUNTER HEDING
C NTWILL BE THE ACTUAL OUTPUT UNIT NUMBER REDING

C TWILL BE THE INDEX TO THE DATA ARRAY HEDING
C LINES WILL BE THE NUMBER OF LINES TO BE PRINTED HIDING

C EVRHIDIE RNTHAIG O YESO UPTAOE ING
C HIDING

DO 20 K=1,9 WINDOP
IF (NSG(K).LE.0) GO TO 20 HIDING
KSG = NSG(K) HIDING
IF (K.EQ.9) GO TO 455 WINDOP
J3 =3 REDING
IF (K.EQ.7) J3 = 2 HIDING
DO 19 J1=1,KSG,J3 HIDING
HT =MT~ + 1 HIDING
NT =MT HIDING
IF (LNEW) NT = 6 HIDING
IT = T - 20 HIDING
PAGE =FLOAT(MT) + XPAGE HIDING

C P & E PRINTER CARRIAGE CONTROL PECONY
CALL CARCON(NT,1) PECONV
IF (UT.EQ.6) WRITE(NT,121) DATE,BLANX,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG.1 PAGE
WRITE (NT,21) COMENTPAGE,VPSTTL,BDYTTL PAGE
IF (K.EQ.1) WRITE (NT.22) TTHKREF
IF (KEQ.2) WRITE (NT.23) UNITL,UNITT TTHKREF
IF (K.EQ.3) WRITE (NT,24) UNITL TTHXREF
IF (K.EQ.4) WRITE (NT,25) UNITT TTHKREF
IF (K..EQ.5) WRITE (NT,28) UNITT TTHKREF
IF (X.EQ.6) WRITE (NT,27) TTHKREF
IF (K.EQ.7) WRITE (NT,28) HIDING
IF (K.EQ.8) WRITE(NT,200) UNITM TTHXREF
J2 =MINO(J1+J3-1,KSG) HIDING
DO 14 J=JI,J2 REDING
XX =MSG(J,K) HIDING
HEAD(J) =SEG(IABS(KK)) ACCEL
IF ((K.LT.7).OR.(K.EQ.8)) GO TO 214 TTHXREF
KK IABS(KK) HIDING
HEAD(J = JOINT(KK) HIDING
JJ2 J-Jl+1 HIDING
X2= HIRDING
IF (ISG(J,K).LT.0) K2 = 2 HIDING
DO 35 Kl=1.4 HIDING

35 HEADJJ(Kl,JJ2) =HEDJ(Kl,X2) HIDING
GO0 TO 14 TTHXREF

214 IF (MSG(J,K).LT.0) GOTO 302 ACCEL
IF (KREF(J,X).EQ.O) HEADR(J)=SEG(NVEH) ACCEL
IF (K.EQ.8) HIADR(J)=SEG(NGRND) TTHKREF
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IF (K.EQ.1 .OR. K.EQ.4) HEADR(J)uSEG(KK) TTHRREF
IF (KREF(J,K).IfE.0) HEADR(J)-SEG(KREF(JK)) TTHKREF
DO 301 I1=1,5 ACCEL

301 AREAD(II,J)=AHED(II,1) ACCEL
AHEAD(2,J)=HEADR(J) ACCEL
GOTO 14 ACCEL

302 HEADR(J)=SEG(IABS(KK)) ACCEL
DO 303 I1=1,4 ACCEL

303 AHEAD(II,,J)=AHED(II,2) ACCEL
AHEAD(5,J)=GHED(KREF(J,K) .1) ACCEL

14 CONTINUE REDI NG
IF (K.LE.3) WRITE (NT,29) (BLANK,(XSG(I,J,X),I-1,3),J=J1,J2) REDING
IF (K.LE.6) WRITE (NT,30) (BLANK,MSG(JK),HEAD(J),J=J1,J2) REDING
IF (K.EQ.8) WRITE (NT,30) (BLANK,MSG(J,K),READ(J),J=J1,J2) WINDOP
IF (XLE.6 .OR. K.EQ.8) WRITE (NT,230) ACCEL

(BLANX,(AHEAD(II,J),II=1,5).J=J1,J2) ACCEL
IF ((K.LE.5).OR.(X.EQ.8)) WRITE (NT,31) (BLANK,J=J1,J2) WINDOP
IF (K.EQ.8) WRITE (NT,32) (BLANK,J=J1,J2) REDING
IF ((K.LT.7).OR.(K.EQ.8)) GOTO 15 WINDOP
WRITE (NT,33) (BLANX,MSG(J,K),HEAD(J),J=J1,J2) REDING
WRITE (NT,36) (BLANK,UNITL,UNITM,J=Jl,J2) REDING

S WRITE (NT,37) (BLANK,(HEADJJ(KI,J) ,X1=1,4) ,J=1,JJ2) REDING
15 WRITE (NT,38) REDING

IF (.NOT.LNEW) GO TO 19 REDING
IF (K.EQ.7) GO TO 17 REDING
JJ =4ii(J2-Jl+l) HIDING
DO 18 I=1,NLINES HIDING

18 WRITE (NT,39) USEC(I),(ZTTH(J,rIT),J=I,JJ) REDING
GO TO 19 HIDING

17 JJ =7*(J2--J1+l) HIDING
DO 18 I=1,NLINES REDING

18 WRITE (NT,40) USEC(I),(ZTTH(J,I,IT),J=1,JJ) BIDING
19 CONTINUE HIDING

G0 TO 20 CHGIII
C CR0111
C PRINT HEADING FOR JOINT FORCES & TORQUES CHGIII
C CHGI II

455 CONTINUE ORGI II
DO 880 II=1,KSG CUGI II
IF(KREF(IIK).EQ.O) KEF = NVEH TTHKREF
IF(KREF(II,K).NE.0) XRF = KREF(II,X) TTHXREF
JRF = 11(I1,9) WINDOP
MT UT + I CR0111
NT U T CHGIII
IF (LNEW) NT = 6 CR0111

S C P & E CARRIAGE CONTROL PECONV
CALL CARCON(NT,1) PECONV
IT = T -20 CR0111
PAGE =FLOAT (MT) + XPAGE CHG111
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANFK,NPG PAGE
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IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+1 PAGE
WRITE (NT,21) CONENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,850) JOINT(JRF) ,SEG(JRF+1) ,SEG(KRP) OUT385
WRITE (NT,38) CHGIII
WRITE (NT,851) UNITM,UNITL,UNITM CHGI II
WRITE (NT.852) CHGIII
WRITE (NT,38) CHGIII
IF (.NOT.LNEW) GO TO 857 CHGI II
DO 858 JK=1,NLINES CHGIII
WRITE (NT,856) USEC(JK) ,(ZTTH(J,JK,IT) .J=1,6) CHGIII

858 CONTINUE CHGIII
857 CONTINUE CHGIII
850 FORMAT(' '/47X, TTHKREF

* A4, JOINT FORCES & TORQUES ON ',A4, IN ',A4,' REFERENCE') OUT385
851 FORMAT(4X.4HTIME,7X,13RJOIIT FORCE (,A4,7H 10**2),10X, CHGIII

*14HJOINT TORQUE (,A4,1H-,A4,7H 10**2)) CHGIII
852 FORM&T(3X,OH(MSEC),B,8I1HIS,IhHY,8X,1HZ,14X,1HI,11XIY,11I,1HZ) CHGIII
856 FORMAT(F9.3,3X,3Fg.3,3X,3(2X,DIO.3)) CHGI II
860 CONTINUE CHGIII

*20 CONTINUE REDING
121 FORMAT('1',18X,'DATE:',3X,4A480IX,'PAGE',I5) PAGE
21 FORMAT(8X, 'RUN DESCRIPTION:' ,3X,20A4/27X,20A4, 'PAGE:' ,F6.2/ PAGE

3X, 'VEHICLE DECELERATION:' ,3X,20A4/ REDING
U11X,'CRASH VICTIM:',3X,5A4 R EDING

22 FORMhT(' '47X, TTHKREF
* 'POINT TOTAL ACCELERATION (G''S)'/) TTHXEEF

23 FORMAT(' '47X, TTHKREF
*'POINT REL. VELOCITY (',A4,'/',A4,')'/) TTHKEF

24 FORMAT(' '47X, TTHXREF
*'POINT EEL. LINEAR DISPLACEMENT (',A4,')'/) TTHKREF

25 FORMATU' '/47X, TTHKREF
*'SEGMENT ANGULAR ACCELERATION (REV/' ,A4, "*2) 'I) TTRKREF

26 FORMAT( '/47X, TTHXREF
*'SEGMENT EEL. ANGULAR VELOCITY (REV/',A4,')'/) TTHKREF

27 FORMAT(' '/47X, TTHKREF
''SEGMENT REL. ANGULAR DISPLACEMENT (DIG) '/) TTHXREF

28 FORMAT(' '/47X,'JOINT PARAMETERS'/) TTHREF
*200 FORMAT(' '/47X,'SEGMENT WIND FORCE ('.A4.')'/) TTHKREF

29 FORMAT(gX,3(A4,3X,'POINT (',F6.2,',',FG.2,',',F6.2,') ON' R EDING
30 FORMAT( '.3(A4,9I,'SEGMENT NO.',I3,' - ',A4,5X)) TTHKREF

230 FORMAT(' TIME '.3(A4,gX,5A4,6X)) ACCEL
31 FORMAT( (MSEC)',3(A4,5X,'X',8X,'Y',8X,'Z',7X,'RES',1I) REHDING
32 FORMAT( (MSEC)',3(A4,4X,'YAW',5X,'PITCH',5X,'ROLL',5X,'RES ')R)EDING

*33 FORMAT(X,2(A1 121X,'JOINT NO.',I3,' - ',A4,20X) ) REDING
38 FORMAT(' TIME ',2(Al,'STATE',5X,'JOINT ANGLES (DEG)',SI, REDING

'TOTAL TORQUE (',2A4,') ) ) REDING
37 FORMAT( (MSEC)',2(A1,4A8,4X,'SPRING VISCOUS RES. 'RE HDING
38 FORMAT(1X) HIDING
39 FORMAT(F.3,3(3X,4FQ.3) REHDING
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40 FORMAT(Fg.3,2(F5.O,3F9.3,2X,3F9.3)) HIDING
C ATHI II

C PRINT BODY PROPERTIES CONTROLLED BY H.10 CARDS WINDOP
C ATBI II

IF (MCG.EQ.0) GO TO 131 ATBIII
DO 130 NCG=1,MCG ATBI II
IT = MIT +1 ATBI II
NT =MT ATBIII
IF (LIEW) NT =8 ATE!III

C P & E CARRIAGE CONTROL Pl-.CO1v
CALL CARCON(NT,1) PECONY
IT =MT -20 ATBIII
PAGE = FLOAT(MT) + XPAGE ATBIII
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+1 PAGE
WRITE (NT,21) COMENTPAGE,VPSTTL,BDYTTL PAGE
M =MCGIN(1,NCG) ATBI II
WRITE (NT.132) M,SEG(U) ATE!III

AN =MCGIN(2,NCG) ATBI II
WRITE (NT,133) (MCGIN(I+2,NCG) ,I=1,N) ATBIXI
WRITE (NT,38) ATBI II
WRITE (NT,134) UNITLIIUNITM,UNITT.UNITL,UNITM,UNITT,UNITM.UNITL KINETIC
WRITE (NT,38) ATBI II
IF (.NOT.LNEW) GO TO 130 ATBI II
DO 129 I=l,NLINES ATBI II

129 WRITE (NT,135) USEC(I),(ZTTH(J,I,IT),J=1,12) KINETIC
130 CONTINUE ATE!!!
131 CONTINUE ATE III
132 FORM&T(' ',47X,39HBODY PROPERTIES - REFERENCE SEGMENT N0., TTHIF

N13,2H (,A4.IH) ) ATBIII
133 FORMAT(15X,21HINCLUDED SEGMENT NOS:,2013) ATBIII
134 FORMAT(14X,17HCENTER OF GRAVITY,13X,15HLINEAR MOMENTUM,17X, KINETIC

18lHANGULAR MOMETUM18X.14HKINETIC KNERGY/ KINETIC
4X.4HTlMEI1X,1H(,A4,1H),21X,lH(,A4,1H-,A4,1H),191, KINETIC

N1H(,A4,1H-,A41IH-,A4,1H),2OXIH(,A4,1H-,A4,lH)/ MISC
3XOH(EC),5X,HX,7,lHY7X,lHZ. KINETIC
2(1OXIHX,lOX,lHY,10I,1HZ),6IOHLINEAR,5X, KINETIC

* *7HANGULAR,5X,5HTOTAL) KINETIC
135 FORM&T(F9.3,3F6.3,9(1I,D1O.3)) KINETIC

C HIDING
C PLANE FORCES HEADINGS HIDING
C HIDING

MPSF = 0 HIDI NG
*IF (NPL.EQ.0) GO TO 52 HIDING

IF (NPRT(18).EQ.1.OR.NPRT(1S).EQ.7) GO TO 52 V4RTTH
IF (NPRT(18).EQ.10.OR.NPRT(1B).EQ.11) GO TO 52 VARTTH
IF (NPRT(5) .G1. 14) GO TO 52 VARTTH
DO 42 J=1,NPL HIDING
IF (MNPL(J) .EQ.0) GO TO 42 HIDING
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KPL = MNPL(J) REDING
DO 41 I=1,KPL HEDINMG
MPSF =MPSF.1 HIDING
NOPL(MPSF) = J REDING
IF (MPL(3,I,J).LT.O) M1PL(MPSF) = MPL(2,IJ) CHOIII
IF (MPL(3.l,J).GE.O) M1PL(MPSF) = MPL(1,I,J) CHGIII

41 MOPL(MPSF) = MPL(2,I,J) REDING
42 CONTINUE REDING

IF (MPSF.EQ.O) GO TO 52 HIDING
DO 44 Jl=1,VPSF,2 REDING
J2 M INO(Jl+1.MPSF) HIDING
XT = T + I HIDING
UT =MIT HIDING

*IF (LNEW) NT 6 HIDING
C P & E CAPRIAGE CONTROL PECONIV

CALL CARCON(NT,l) PECONV
IT= Ur -20 HIDING
PAGE =FLOAT(MT) + XPAGE HIDING

a'.IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+1 PAGE

.lWRITE (NT.21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,45) HIDING
Ni = NOPL(JI) HIDING
H12 =NOPL(J2) REDING
MI = MOPL(Jl) HIDING
M2 =MOPL(J2) EDN
MM1 = M1PL(Jl) 0110111
MM2 = M1PL(J2) CHOIII
IF (JI.EQ.J2) WRITE (NT,40) HIDING

NtBLANK,Nl,( PLTTL(I,N1),I=1,5),M1,SEG(Ml) HIDING
IF (J1.NE.J2) WRITE (NT.46) HIDING

BLANK,Nl,( PLTTL(I,I1),I=1,5),M1,SEG(Ml), HIDING
BLANK,N2,( PLTTL(I,N2),I=1,5),M2,SEG(M2) HIDING

WRITE (NT,47) (BLANK,UNITL,J=Jl,J2) HIDING
IF (JI.EQ.J2) WRITE (NT.48) BLANIC,SEG(MM1l) 0110111
IF (J1.NE.J2) WRITE (NT,448) BLANfK,SEG(MMl1),BLANX,SEG(MM2) CR0111

*WRITE (NT,49) (BLANK,UNITL,UNITM,UNITM,UNITM,J=J1 ,J2) HIDING
WRITE (NT,38) HIDING
IF (.NOT.LNEW) GO TO 44 HIDING
JJ = 7*(J2-J1+l) HIDING
DO 43 I=l,NLINES HEDING

S*43 WRITE (NT,50) USEC(I),(ZTTH(J,I,IT),J=1,JJ) HIDING
* ~44 CONTINUE HEDING
*45 FORMAT (27X, 'CONTACT FORCES - SEGMENT PANELS VS. SEGMENTS' )CR0111
e, 46 FORMAT(' '/8X,2(A4,' PANEL',13,' ('.5A4,') VS. SEGUENT',13, HIDING

0(',A4,') ') ) HIDING
47 FORMAT(' ',8XA4,'DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATHIDING
* ION (',A4,')',A2,'DEFL- NORMAL FRICTION RESULTANT CONTACT LOCATHIDING
*ION (',A4,')') HIDING
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48 FORMAT(' TIME',A4,'ECTION FORCE FORCE FORCE (',A4 CHGIII
*,' REFERENCE)' ) CHGiIII

448 FORMAT(' TIME',A4,'ECTION FORCE FORCE FORCE ('.A4 CHGIII
*'REFERENCE)',2X,A4,'ECTION FORCE FORCE FORCE (',A4 CHGill
.'REFERENCE)' ) CR0111

49 FORMAT(' (ESEC) ',2(A3,'(',A4,')',2X,'(',A4,')',4X,'(',A4,')',3X.HIDING
4'('.A4,') x Y Z 1) REHDING

50 FORMAT(F9.3,2(F9.3,3F9.2,3F8.3) ) HIDING,
51 FORMAT(3X,2(MSEC)',4(A1.9K,'X',8X,'Y',8X,'Z',1X)) REDING

C RIDING
C BELT FORCES HEADINGS HIDING
C REDING

52 MBSFO HI RDING
IF (NPRT(18).EQ.2.OR.NPRT(18).GE.13) GO TO 83 VARTTH
IF (NPRT(18).GE.7.AND.NPRT(18).LE.9) GO TO 83 VARTTH
IF (NBLT.EQ.O) GO TO 83 RIDING

- ~ DO 54 J=1,NBLT RIDING
IF (MNBLT(J).EQ.O) GO TO 54 RIDING
MBSF = MBSF+l RIDING
NOPL(MBSF) = J RIDING
MOPL(MBSF) =MBLT(2.1,J) RIDING

54 CONTINUE RIDING
IF (MBSF.EQ.O) GO TO 83 RIDING
DO 58 Jl~1,MBSF,2 RIDING
J2 = MINO(Jl+1,MBSF) RIDING
UT =MT+ I REDING
NT = 1T RIDING
IF (LNEW) NT =6 RIDING

C P & E CARRIAGE CONTROL PECONY
CALL CARCOI(Nr,1) PECONY
IT = MT- 20 HIDING
PAGE =FLOAT(MT) + XPAGE T'DING
IF (NT.EQ.6) WRITE(NT,121) DATE,BLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+l PAGE
WRITE (NT,21) COMENI,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,57) HIDING
Nl=NOLJI EDN

Ni = NOPL(Jl) RIDING
Ml = NOPL(J2) RIDING

M2 = NOPL(J2) RIDING
IF (JI.EQ.J2) WRIT~iE (NT,58) RIDING

4BLANK,Nl,(BLTTTL(I,Nl),I=1,5),UI,SEGM) RIDING
IF (Jl.NE.J2) WRITE (NT,58) RIDING

* 4BLANX,Nl,(BLTTTL(I,N1),I=1,5),M!,SEG(MI). RIDING
wBLANK,12,(BLTTTL(1 6 M2) .I=I,5),M2,SEG(M(2) RIDING

WRITE (NT,59) (BLANK,J=JL,J2) RIDING
WRITE (NT,60) (BLANK,J=Jl,J2) RIDING

.p.WRITE (IT,61) (BLANX,UNITL,UNITL,UNITM,TJNITL,TJNITL,UNITM,J=JJJ2) RIDING
WRITE (NT,38) REDING
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IF (.NOT.LNIW) GO TO 58 REDING
JJ = 4*(J2-Jl+l) REDING
DO 55 I=1,NLINES RIDING

55 WRITE (NT,62) USEC(I),(ZTTH(J,I,IT) ,J=1,JJ) RIDING
56 CONTINUE REDING
57 FORMAT('0',26X,'COITACT FORCES - BELTS VS. SEGM ENT S') REDING
58 FORMAT(' ',7X,2(A4,' BELT',I3,' (',5A4,') VS. SEGMNT',13, RIDING

9(',A4,') ') ) REDING
59 FOP!'A(' ',2X,2(A4.I1X,'ANCHOR POINT A',14X,'ANCHOR POINT fl'))HEDING
60 FORMIAT(4X,'TIME',2(A4,51,'STRAIN',7X,'FORCE'.121. REDING

'STRAIN' ,7X,'FORCE'. 3!) REHDING
,~ p61 FORMAT(3X,'(MSEC)',2(A4,2X,'(',A4,'/',A4,')',4X,'(',A4,')',9X, HIDING

'(' ,A4,'/,A4, ') ',4X,'(',A4,') ',3X) REHDING
62 FORMAT(F9.3,4(Fl5.G,F12.2,3X) REBDING

C HIDING
C HARNESS BELT ENDPOINTS FORCES READINGS REDING
C HIDING

83 IF (NHRNSS.LE.O) GO TO 91 HIDING
MBSF = 0HRDING
IF.9T1)E..RNR(I)E.1 0T 1VRT

IF (MPRT(18).EQ.3.OR.NPRT(I8).EQ.11) GO0 TO 91 VABTTH
0IF (NPRT(I8).EQ.13.OR.NPRT(8).EQ.1) GO TO 91 VARTTH

IF (NPRT(18).GIE.16) GO TO 91 VARTTH
Ji = I HIDING
KI = IBRDING
DO 85 I=1,NHRNSS BIDING

IF (NBLTP(I).LE.0) GO TO 85 REDING
J2 = JI + NfBLTPH(I) - 1 REDING

DO 84 J=Jl,J2 BIDING
IBSF = SF. 1 IBRDING
IF (NPTSPB(J).LE.O) G0 TO 84 BIDING
K2 =Ki + NPTSPB(J) - 1 HIDING
NOPL(2*MBSF-1) = J HIDING
NOPL(2*MBSF ) = I HIDING

A- MOPL(2*MBSF-1) = KI HIDING
MOPL(2*MBSF ) =K2 HIDING
K1 =K2 + BIRDING

84 CONTINUE HIDING
I J= J2 + HIRDING

85 CONTINUE BIDING
DO 87 Jlzl,MBSF,2 HIDING
J2 =MINO(JI+1,MBSF) BIDING
MT = MT + 1 BIDING
UT =MT REDING
IF (LNEW) NT =6 HIDING

C P & E CARRIAGE CONTROL PECONV
CALL CARCON(NT,1) PICONY

4.IT =MT - 20 HIDING
PAGE = FLOAT(WF) + XPAGI BIDING
IF (N.EQ.8) WRITE(NT,121) DATE,BLANKPNPG PAGE
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IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.8) NPG=NPG41 PAGE
WRITE (NT,21) COMENT.PAG]EVPSTTL,BDYPTL PAGE
WRITE (NT,88) HIDING
WRITE (NT,89) (BLANK,NOPL(2*J-l),NOPL(2*J) ,JsJI,J2) HEDIkU
WRITE (NT,90) (BLANK,MOPL(2*J-1) ,MOPL(2*J) ,J=J1,J2) HIDING
WRITE (NT,60) (BLANK,J=J1,J2) HEDING
WRITE (NT.81) (BLANK,UNITL,UNITL,UNITM,UNITL,UNITL,UNITM,JJ,J2) HIDING
WRITE (NT,38) HIDING
IF (.NOT.LNEW) GO TO 87 HIDING
JJ = 4*(J2-J1+l) REDING

*DO 88 I=1,NLINES HIDING
88 WRITE (NT,62) USEC(I),(ZTTH(J,I,IT),J=1,JJ) HIDING
87 CONTINUE REDING
88 FORMAT('O',26X,'HARNESS SYSTEM BELT ENDPOINT FORCES-) HIDING
89 FORM&T(9X,2(A4,I1X,'BELT NO.',I4,' OF BARNESS N0.,13,15X)) HIDING
90 FORM&T(9X,2(A4,6X,2POINT NO.',I5,16X,'POINT NO.',15,GX)) HIDING

C HIDING
C SPRING DAMPER FORCES HEADINGS HIDING
C HIDING

91 IF (NSD.LE.O) GO TO 63 HIDING
IF (NPRT(18).EQ.4.OR.NPRT(18).EQ.9) GO TO 63 VA2RTTH
IF (NPET(18).GE.12) GO TO 83 VARTTH
DO 94 J1=1,NSD,4 HIDING
J2 = UINO(J1+3,NSD) HIDING
MT = MT + I REDING
NT = NT REDING
IF (LNEW) NT = 6 HIDING

C P & E CARRIAGE CONTROL PECONV
CALL CARCON(NT,1) PECOIV
IT =MT -20 HIDING
PAGE =FLOAT(MT) + IPAGE HIDING
'F INT.EQ.8) WRITE(NT,121) DATE,BLANK,NP G PAGE
,F (NT.NE.6) WRITE(NT,121) DATE PAGE4IF (NT.EQ.6) NPG=NPG+1 PAGE
WRIT~E (NT,21) COMENT,PAGE,VPSTTLBDYTTL PAGE
WRITE (NT,95) (BLANK,J,JzJl,J2) HIDING
DO 92 J=JL,J2 HIDING
MI r MSDM(j) HIDING
Ni = MSDN(J) HIDING

C POSSIBLE OVERFLOW INTO NOPL ARRAY IS INTENTIONAL. HIDING
HEAD(24'J-1) = SEG(M1) HIDING

92 HEAD(2*J ) = SEG(N1) HIDING
WRITE (NT,96) (BLANX,MSDM(J) ,HIAD(2*J-1) PMSDN(J),IAD(2*J) ,J=J1,J2)HIDING

*WHITE (NT,97) (BLANK,J=Jl,J2) HIDING
WRITE (NT,98) (BLANK,UNITL,UNITM,J=J1 ,J2) HIDING
WRITE (NT,38) HIDING
IF (.NOT.LNEW) GO TO 94 HIDING
JJ = 2*(J2-Jl.1) HIDING
DO 93 I:1.NLINES HIDING
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93 WRITE (NT,99) USEC(I).(ZTTE(J.IIT),JxlJJ) REDING
94 CONTINUE RIDING
95 FORMAT('0',28X,'SPRING DAMPER FORCES'/ HEDING

9X,4(A3,31,'SPBIIG DAMPER NO.',I3,41)) REDING
96 FORMAT(QX,4(A3.'SEG',13.'(',A4,') - SZG',13,'(',A4.')')) HIDING
97 FORMAT(4X,'TIME',1X,4(A3.5X,'LING3TH',71,'FORCI',4X)) REDING
98 FORMAT(3X,'(IEEC)',4(A3,5X,'(',A4.')',8X.'(',A4.')',4)) REDING
99 FORMAT (F9.3,4(Fl4.3,F12.2,4X)) REDING

C REDING
C SEGMENT FORCES READINGS REDING
C REDING

63 MSSF = 0 REDING
IF CNPRT(IS).EQ.5.OR.NP RT(18).EQ.13) GO TO 161 VA2RTTH
IF (NPRT(I8).EQ.10.OR.NPRT(18).EQ.1l) GO TO 181 VARTTH
IF (NPRT(18).GE.15) GO0 TO 181 VARTTH
DO 85 J=1,NSEG REDING
IF (MNSEG(J).EQ.0) GO TO 85 HIDING
LSEG = MNSEG(J) HIDING
DO 84 1-1,LSEG HIDING
MSSF = MSSF+l REDING
NOPL(MSSF) = J REDING

84 MOPL(MESF) = NSEG(2,1,J) REDING
85 CONTINUE HIDING

IF (MSSF.EQ.0) GO TO 70 REDING
DO 67 J=1,5F REDING
MT =MT + 1 HIDING
HT MT HIDING

dIF (LEEW) NT = 8 HIDING
C P & E CARRIAGE CONTROL PECONV

CALL CARCON(NT,1) PECONV
IT = MT - 20 HIDING
PAGE z FLOAT(MT) + XPAGE HIDING
IF (NT.EQ.6) WRITE(NT,121) DATEBLANK,NPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG~1 PAGE
WRITE (NT,21) COMENT,PAGE,VPSTTL,BDYTTL PAGE
Ni = OPL(J) HIDING
Ml = MOPL(J) HIDING
WRITE (NT,68) NI,SEG(NI) ,MI,SEG(Ml),UNITL,NlMI REDING

,UNITL,UNITM,UNITN,UNITN REDING
IF (.IOT.LNEW) GO TO 87 REDING
DO 88 I=1,NLINES REDING

86 WRITE (NT, 89) USEC(I),(ZTTH(JJ,I,IT),JJ-1,l0) HIDING
87 CONTINUE HIDING
88 FORMAT('0',26X,-CONTACT FORCES - SEGMENT NO.',13,' (',A4, HIDING

') VS. SEGMENT NO.',I3,' (',A4,')'// HIDING
*13X,'DEFL- NORMAL FRICTION RESULTANT', HIDING

14X,'CONTACT LOCATION ('.A4,')'/ HIDING
4X,'TIME ECTION',3(3X,'FORCE',lI', REDING
2(' SEG.',13,' LOCAL REFERENCE W) HIDING
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*3X,' (USEC) '.3X,' ,A4, ') ', 3(3K,' C' A4, ')') , REDING

*2(5X,'X,.7X,'Y',7X,'Z',4X)/1X) REDING
69 FORMAT(2Fg.3,3F9.2.3F8.3,2X,3F8.3) REDING

161 CONTINUE VAITTH
C REDING
C AIRBAG FORCES HEADINGS HIDING
C RIDI NG

70 IF (NBAG.EQ.0) GO TO 82 REDING
IF (NPRT(1e).EQ.6.OR.NPRTEil8).EQ.9) GO TO 82 VARTTH
IF (NPRT(18L.GE.12) GO TO 82 VARTTH
DO 77 J=1,NBAG REDING
IF (MNBAG(J).EQ.0) GO TO 77 REDING
UT z VT + 1 REDING
NT = VT HEDING
IF (LIEW) NT = 6 HIDING

C P & E CARRIAGE CONTROL PECONY
CALL CARCON(NT,1) PECONV
IT = T- 20 REDING
PAGE = FLOAT(MT) + XPAGE HIDING

* IF (N.EQ.6) WRITE(NT,12l) DATE,BLAVX,EPG PAGE
IF (NT.NE.6) WRITE(NT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+1 PAGE
WRITE (NT,21) CONdENT,PAGE,VPSTTL,BDYTTL PAGE
WRITE (NT,78) J,(BAGTTL(I,J),I=1,5) HIDING
IF (.NOT.LNEW) GO TO 72 REDING
DO 71 l=1,NLINIS REDING

71 WRITE (NT. 79) USEC(I),(ZTTH(JJ,I,IT),JJ-1,12) HIDING
72KXBAG =0 REDING

KP = NPANEL(J)+l REDING
DO 73 K=1,KP HIDING
XBAG = KBAG+l REDING

73 HIAD(KBAG) =PHED(K) HIDING
KP = MVBAGMJ HIDING
DO 74 X=1,KP REDING
XBAG = KBAG+1 HIDING
M = iBAG(2,KI,J) HIDING

74 HEAD(KBAG) = SE0(1 HIDING
*DO 76 J1=1,XBAG,4 HIDING

J2 z MINO(J143,KBAG) HIDING
VP =VU + 1 HIDING
NT =V HI RDING
IF (LKEW) NT = 6 REDING

C P & E CARRIAGE CONTROL PECONY
*CALL CARCON(NT,1) PECONY

IT = VPT - 20 HIDING
PAGE = FLOAT(MT) + EPAGE HIDING
IF (NT.EQ.6) WRITE(NT,121) DATEBLANX,IPG PAGE
IF (NT.NI.6) WRITECNT,121) DATE PAGE
IF (NT.EQ.6) NPG=NPG+1 PAGE

*WRITE (NT,21) CONENT,PAGK,VPSTTL,BDYTTL PAGE
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WRITE (NT,80)UNITM,J,(BAGTTL(I,J),I=1,5),(BLAIfKJHEAD(K).x=J1,J2)HEDING
WRITE (NT,51) (BLh.NX,K=J1,J2) HIDING
WRITE (NT.38) REDING
IF (.NOT.LNIW) GO TO 78 HIDING
JJ = 3*(J2-Jl+l) HIDING
DO 75 I=1,NLIIES REDING

75 WRITE (NT, 81) USEC(I),(ZTTH(K,I,IT),K=1.JJ) RIDING
76 CONTINUE HEDING
77 CONTINUE HIDING
78 FORMAT('O',26X,PrAR.'ETERS FOR AIRBAG NO.',12,4X,5A4// HEDING

*16X,'SUPPLY CYLINDER STATIC'/ HIDING
*4X,'TIVE',8X,'PRES.'.4X,'TEMP.',4X,'PRES.',12X,'AIRBAG', REDING

* 3X, 'CENTER' 14K, 'AIRDAG SENIAXES' .12X, 'ORIENTATIOI (DIG.) '/ REDING
* 3X,'(MSEC)',7X.'(PSIG) (DEG.R) (PSIG)',8X21',8X,'Y',8X,'Z', HIDING
* 1KX,'A',8K,'B',8X.'C',IOX,'YAW'.4X,'PITCH',5X,'BOLL'/ REHDING

79 FORMAT (Fg.3,3X,3F9.2,2(3X,3F9.3),3X,3F9.2) REDING
80 FORMAT('O',26X,'CONTACT FORCES (',A4,') ON AIRBAG NO.',I2,4X,5A4//HEDING

* /4X,'TIME',4(A1,11XI2AIRBAG',I2,- VS. ',A41IX)) REDING
81 FORMAT (Fg.3,4(3X,3F9.2)) HIDING

*82 RETURN REDING
END HIDING
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SUBROUTINE HERRON (HD3 ,NT1 ,THETO ,THETOP) HERRON
C REV IV 07/23/6TWOPI
C COMPUTES THETO - ANGLE OF JOINT STOP HERRON
C THETOP- DERIVATIVE OF THETO WITH RESPECT TO PHI HERRON
C FRMHERRON
C FRMHD3 - COMPONENTS OF VECTOR DEFINING PHI HERRON
C NT1 - INDEX TO TAB ARRAY DEFINING FUNCTION HERRON
C HERRON

IMPLICIT REAL*8(A-H,O-Z) HERRON
COMMON/TABLES/MXNTI,MXNTB,MXTBI,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), HERRON

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
DIMENSION HD3(3) HERRON
IF (TAB(NT1+1).LE.O.O) GO TO 30 HERRON
IF (TAB(NT1+2).LE.0) GO TO 30 HERRON

C HERRON
C THETO P1(CP) + SP*P2(CP) HERRON
C HERRON
C THETOP =-SP*P1'(CP) + CP*P2(CP) -SP**2*P2'(CP) HERRON
C HERRON
C WHERE P1(X),P2(X) ARE THE TWO 5TH ORDER POLYNOMIALS DEFINED HERRON
C IN TAB(NTI+5) AND TAB(NT1+11) HERRON
C Pl'(X),P2'(X) ARE THEIR DERIVATIVES WITH RESPECT TO PHI HERRON
C AND SP,CP ARE SIN(PHI) AND COS(PHI) HERRON
C HERRON

STH2 =1.O-HD3(3)**2 HERRON
STH =DSQRT(STH2) HERRON
CP =HD3(1)/STH HERRON
SP =HD3(2)/STH HERRON
P1 =TAB(NT1+5 )+ CP*(TAB(NT1+6 ) H'RRON

*+ CP*(TAB(NT1+7 )HERRON
+ CP*(TAB(NT1+8 )HERRON

*+ CP*(TAB(NT1+9 )HERRON
* + CP*(TAB(NT1+10))) HERRON

P2 =TAB(NTI11)+ CP*(TAB(NT1+12) HERRON
*+ CP*(TAB(NTI+13) HERRON
*+ CP*(TAB(NT1+14) HERRON

+ CP*(TAB(NT1+15) HERRON
+ CP*(TAB(NT1'16) )))HERRON

PIP =TAB(NT1+6 )+ CP*(2.0*TAB(NTI+7 ) HERRON
+ CP*(3.0*TAB(NTI+8 ) HERRON
+ CP*(4.O*TAB(NT1+g ) HERRON

* + CP*(5.O*TAB(NT1+1O))) HERRON
P2P =TAB(NT1+12)+ CP*(2.O*TAB(NT1+13) HERRON

*+ CP*(3.O*TAB(NT1+14) HERRON
*+ CP*(4.0*TAD(NTI+15) HERRON

+ CP*(5.0*TAB(NT1+16) )))HERRON
THETO = P1 + SP*P2 HERRON

*THETOP = CP*P2 - SP*(PIP + SP*P2P) HERRON
GO TO 99 HERRON
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C HERRON
C EVALUATE THETO AND THETOP FROM REGULAR FUNCTION DEFINITION WHERE HERRON
C THETO (ORDINATE) IS A FUNCTION OF PHI (ABSCISSA) (0 ( PHI ( 2*'PI)HERRON
C HERRON

30 PHI =DATAN2(HD3(2),HD3(l)) HEIIRON
IF (PHI.LT.0.0) PHI =PHI + TWOPI TIOPI
THETO =EVALFD(PHI,NT1,1) HERRON
THETOP = EVALFD(PHI,NT1FO) HERRON

99 RETURN HERRON
END HERRON
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SUBROUTINE HICCSI (NPTS) HICCSI
C REV IV 10/08/87PLTINC
C HICCSI
C COMPUTES HIC, HSI AND CSI FOR CVS PROGRAM. HICCSI
C HICCSI
C ASSUMES Z ARRAY CONTAINS HICCSI
C Z(I,l ),11I,NPTS :TIME POINTS (SECONDS) HICCSI
C Z(I,JH),I=1,NPTS :HEAD RESULTANT ACCELERATIONS (G'S) HICCSI
C Z(I,JC),I=1,NPTS : CHEST RESULTANT ACCELERATIONS (G'S) HICCSI
C HICCSI
C NOTE: HICCSI
C IF JDTPTS(I)=0, HEAD RESULTANT IS NOT AVAILABLE (JH=NULL,JC=2). HICCSI
C IF JDTPTS(2)=0, CHEST RESULTANT IS NOT AVAILABLE (JH=2,JC=NULL). HICOSI

*C OTHERWISE, JH=2 AND JC=3. HICCSI
C HICCSI

COMMON/CDINT/ JDTPTS(18),Z(1000,3) PLTINC
COMMON/CONTRL/ TIME,NSEG,NJNT,NPLNBLT,NBAG,NVEH,IGRND, PAGE

* NSPNQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
REAL*8 TIME PAGE

*DIMENSION AREA(1000) PLTINC
IF (NPTS.LT.25) GO TO 25 RICCSI
WRITE (6,14) MPG PAGE
NPGmNPG+1 PAGE

14 FORMAT (iHl, HIC, HiSI AND CSI RESULTS',OGX,'PAGE',I5) PAGE
JH = 2 HICCSI
JC z3 HICCSI
IF (JDTPTS(l).EQ.0) JC - 2 HICCSI
CSI =0.0 HICCSI
HSI = 0.0 HICCSI
HIC = 0.0 HICCSI
CMX =Z(1,JC) HICCSI
HMX =Z(1,JH) HICCSI
IF (JDTPTS(2).EQ.O) GO TO 16 HICCSI

C HICCSI
C COMPUTE CSI - CHEST SEVERITY INDEX HICOSI
C HICCSI

Hi SQRT(Z(1,JC)) * Z(1,JC)**2 HICCSI
DO 15 I=2,NPTS HICOSI
H2 = SQRT(Z(I,JC)) * Z(I,JC)**2 HICCSI
DT =Z(I,l) - Z(1-1,1) HICCSI
CSI = CSI + 0.5*DT*(RI.H2) HICOSI
IF (CMX.GT.Z(I,JC)) GO TO 15 HICCSI
CMX = Z(I,JC) HICCSI

0CMT =Z(I,l) HICCSI
k15 HI = H2 HICCSI

CSI = 0.00I*CSI HICCSI
16 IF (JDTPTS(1).EQ.0) GO TO 23 HICCSI

C HICCSI
C COMPUTE HSI - HEAD SEVERITY INDEX -AND AREA TABLE HICCSI
C HICCSI
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AREA(l) =0.0 HI CCS I
HI =SQRT(Z(1,JH)) *Z(1,JH)**2 HICCEI
DO 17 I=2,NPTS HICCSI
H2 = SQRT(Z(I,JH)) * Z(I,JH)**2 HICCSI
DT =0.5*(Z(I,1) - Z(I-1,1)) HICCSI
AREA(I) =AREA(I-1) + DT*(Z(I-1,JH)4-Z(I,JH)) HICCSI
HSI = SI + DT*(HleH2) HICCSI
IF (HNX.GT.Z(I,JH)) GO TO 17 HICCSI
HMX =Z(I,JH) HICCSI
HUT = Z(I,I) IIICCSI

17 Hl = H2 HICCSI
HiSI =0.001*HSI HICCSI

C HICCSI
C COMPUTE HIC - HEAD INJURY CRITERION -AND TIME DURATION HT1,HT2 HICCSI
C HICCSI

DO 19 X=2,NPTS HICCSI
DO 18 L=K,NPTS HICCSI
DT = Z(L,l) - Z(K-I,I) HICCSI

__DH = AREA(L - AREA(K-1) HICCSI
H lT = DH/DT HICCEI
HMd = DT*SQRT(HT)*HT**2 IIICCSI
IF (HM.LE.HIC) GO TO 18 HICCSI
HIC =HMd HICCSI
HT1 = Z(K-1,1) IIICCSI
HT2 = Z(L,1) HICOSI
HA2 =Z(L,JH) HICCSI
HAIl Z(K-I,JH) HICCSI
AVE = HT HICCSI

18 CONTINUE HICOSI
19 CONTINUE HICCSI

HIC =0.001*HIC HICOSI
WRITE (6,21) HIC,HT1,HT2,HAI,HA2,AVE HICCSI

21 FORMAT 00H, ' HEAD INJURY CRITERION'// HICCSI
*HIC = ', F8.2, HICCSI

O X, 'TIME DURATION = ',F9.3, ' TO ',F9.3. ' MSEC'/ HICCSI
* 20X, 'WITH HEAD RESULTANTS = ',F9.3, ' AND ',F9.3, - G''S'//HICCSI

*14X,'AVERAGE HEAD RESULTANT FOR TIME DURATION = ,F9.3, ' G''S') HICCSI
*WRITE (6,22) HSI,HMX,HMT HICCSI

22 FORMAT (IHO, ' HEAD SEVERITY INDEX'// HICCSI
I HSI = ', F8.2// HICCSI

MAX HEAD RESULTANT =,F9.3, ' W''S AT F, 9.3, ' MSEC')HICCSI
23 IF (JDTPTS(2).EQ.O) GO TO 25 HICCSI

WRITE (6,24) CSI,CMX,CMT HICCSI
*24 FORMAT (iHO, ' CHEST SEVERITY INDEX'// HICCSI

CSI = ', F8.2// HICCSI
'MAX CHEST RESULTANT = ,F9.3, ' 0''S AT ', F9.3, ' MSEC')HICCSI

25 CONTINUE TOMOD1
IF(NPTS.LT.25) WRITE(6.101) NPTS TOMOD 1

101 FORMAT(1X,//,2X,'HIC, HSI AND CSI NOT COMPUTED BECAUSE THE NUMBER TOMOD1
**OF POINTS TO BE USED IN THE COMPUTATION =',12,',',/,2X TGMODi
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* 'WHICH IS LESS THAN THE MINIMUM REQUIREMENT OF 25 POINTS.',/) TOMODi
RETURN TOMOD1
END HICCSI
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SUBROUTINE HINPUT H INPUT
C REV IV 07/23/86TWOPI
C CONTROLS THE INPUT OF CARDS F.8.A - F.8.D) CONTAINING THE SETUP ANDHINPUT
C CONTROL OF THE HARNESS BELT SYSTEM. H INPUT
C HINPUT
C HINPUT

IMPLICIT REAL*8(A-H,O-Z) HINPUT
COMMON/CONTRL/ TIMENSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, HINPUT

NS,NQ,NSD,NFLX,NHRJJSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/CNSNTS/ P1 ,RADIAN,G,THIRD,EPS(24), HINPUT

* UNITL,UNITM,UNITT,GRAVTY(3) ITWOPI TWOPI
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100),PLOSS(2,100), HINPUT

* XLONG(20) ,HTIMIE(2),IBAR(5,100) ,NL(2,100), HINPUT
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) HINPUT

COMMON/TABLES/MXNTI ,MXNTB,MXTB1,MXTB2.NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/CNTSRF/ PL(24.30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/TITLES/ DATE(3) ,COUENT(40) ,VPSTTL(20) ,BDYTTL(5), HINPUT

* BLTTTL(5,8) .PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), HINPUT
* JOINT(30) ,CGS(30) ,JS(30) HINPUT

REAL DATE ,COMENT,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL,BAGTTL ,SEG IJOINT HINPUT
LOGICAL*1 CGS,JS HINPUT

C THIS COMMdON/TEMTVS/ IS SHARED BY CINPUT, FINPUT, HINPUT AND FDINITHINPUT
COMMON/TEMPVS/ JTITLE(5.51) ,NF(5) ,MS(3) ,KTITLE(31) HINPUT
REAL JTITLE,KTITLE HINPUT
IF (NHRNSS.EQ.O) GO TO 99 HINPUT

C H INPUT
C INPUT CARD F.8.A HINPUT
C (NOTE: NHRNSS NOW SUPPLIED ON INPUT CARD D.1) HINPUT
C NBLTPH - NO. OF BELTS PER HARNESS HINPUT
C HI PPUT

READ (5,11) (NBLTPH(I),I=1,NHRNSS) HINPUT
11 FORMAT(18I4) HINPUT

WRITE (6,12) NPG,NHRNSS,(NBLTPH(I),I=1,NHRNSS) PAGE
NPG=NPG+1 PAGE

12 FORMAT('1 HARNESS-BELT SYSTEM INPUT' ,96X, 'PAGE' ,I5/120X, PAGE
* 'CARDS F.8'/' NO. OF HARNESSES =',14// PAGE

I NO. OF BELTS PER HARNESS =',5I6) HINPUT
J1 = HINPUT
Kl =1 HINPUT
DO 90 I=1,NHRNSS HINPUT
IF (NBLTPH(I).LE.O) GO TO 90 HINPUT
J2 =Ji + NBLTPH(I) -1 HINPUT

*C HINPUT
C INPUT CARD F.8.B - NPTSPB - NO. OF POINTS PER BELT. HINPUT
C H INPUT

READ (5,11) (NPTSPB(J),J=JlJ2) HINPUT
WRITE (6,i3) I,(NPTSPB(J) ,J=J1,J2) HINPUT

13 FORMAT('O FOR HARNESS NO.',I3,' NO. OF POINTS PER BELT =',2014) HINPUT
*DO 80 J=J1,J2 HINPUT

IF (NPTSPB(J).EQ.O) GO TO 80 HINPUT
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C H INPUT
C INPUT CARD F.8.C - 5 FUNCTION NOS AND LENGTH' OF EACH BELT. HINPUT
C HI NPUT

READ (5,14) NF,XLONG(J) HINPUT
14 FORMAT(5I4,F12.6) HINPUT

WRITE (6.15) I,J,NF,XLONG(J),UNITL HINPUT
15 FORMAT('O HARNESS NO.2,I3,' BELT NO.',I3,' FUNCTION NOS.',5I6, HINPUT

IREFERENCE SLACK = ',Fg.3.lX,A4/) HINPUT
IF (XLONG(J).EQ.O.O) XLONG(J) =EPS(24) HINPUT
WRITE (6,16) HINPUT

16 FORMAT ('0 K KS KE NT IPD NDR FUNCTION NOS.', HINPUT
*66X,'CARDS F.8.D'I) CHGIII

C HINPUT
C SET UP POINTERS IN NTAB AND INITIAL VALUES OF TAB FOR BELT J HINPUT
C AS WAS DONE FOR OTHER CONTACTS IN SUBROUTINE FINPUT. HINPUT
C HI NPUT

vNTHRNS(J) =MXNTB+I HTNPUT
CALL FDINIT HINPUT
K2 =KI + NPTSPB(J) - 1 HINPUT

0DO 70 K=KlK2 HINPUT
C HI NPUT
C INPUT CARD F.8.D) HINPU
C HINPUT

READ (5,21) KS,KENPD,NDRPNF, (BAR(LK),L=1,3) HINPUT
21 FORMAT (g14,3F12.0) HINPUT

READ (5,22) (BAR(L,X),L=7,12) HINPUT
22 FORMAT W612.0) HINPUT

ICHEC=O0 CHGIII
IF (K.EQ.K1.OR.K.EQ.K2) ICHEC =1 CHGIII
IF (ICHEC.EQ.1.AND.NPD.EQ.O) STOP 60 CHGIII
IF (ICHEC.EQ.1.AND.NDR.EQ.O) STOP 61 CHGIII
IF (NDR.EQ.O.AND.NPD.NE.O) STOP 62 CHOIII
IBAR(1,K) =KS HINPUT
IBAR(2,K) =KE HINPUT
IBAR(4,K) =NPD HINPUT
IBAR(5,K) =NDR HINPUT
IBAR(3,K) =MXNTB+1 HINPU
CALL FDINIT HINPUT
SQRER =1.0 HINPUT
IF (KE.NE.O) SQEER = DSQRT(XDY(BAR(1,K),BD(7,KE),BAR(1,K))) HINPUT
DO 26 L=1,3 HINPUT
IF (KE.NE.O) BAR(L+6,K) = BD(L,+3,XE) HI IPUT

26 BAR(L+3,K) = BAR(L,X)/SQRER HINPUT
WRITE (6,31) K,(IBAR(L,K),L=1 ),NF HINPUT

31 FORMAT (1116) HINPUT
70 CONTINUE HINPUT

WRITE (6,71) UNITL,UNITL,UNITL,UNITL HINPUT
71 FORMAT ('O'.12X,'BASE REFERENCE (p, AW,)' HINPUT

*7X,'ADJUSTED REFERENCE (', A4,')'. HINPUT
*11X,'OFFSET UA4,')', HINPUT
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11X,'PREFERRED DIRECTION (',A4,') '/ HINPUT
5X,'K', 4(8X,'X',8X,'Y',8X,'Z',3X) /) HINPUT

WRITE (6,72) (K,(BAR(L,K),L=1,12),K=K1,K2) HINPUT
72 FORMAT (16,3X,3Fg.3,3X,3Fg.3,3X,3Fg.3,3X,3Fg.3) HINPUT

*l = K2+1 HINPUT
80 CONTINUE HINPUT

Ji J2+1 HINPUT
90 CONTINUE HINPUT

DO 92 K=1,100 IIINPUT
BBDOT(K) =0.0 HINPUT
DO 91 J=1,2 HINPUT

91 PLOSS(J,K) =0.0 HINPUT
DO 92 J=1,3 HINPUT

92 BAR(J+12,K) 0.0 HINPUT
V99 RETURN HINPUT

END HINPUT
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SURUIEHPUBHTR
C E V 0/2/6WP

IMLCT0A* (-,-)HTR

SUOUTOICNEN HPR DA,,HRDES2 HPTURB

UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/CNTSRF/ PL(24.30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30).Ul(3,30),U2(3,30),HPTURB

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30),NSYM(30) HPTURB
COMMON/RSAVE/ XSG(3,.20,3) ,DPMI(3,3,30) ,LPMI(30), ATBIII

NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100),PLOSS(2,100), HPTURB

* XLONG(20) ,HTIME(2) ,IBAR(5,100),NL(2,100). HPTURB f

* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) HPTURB
C THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, REPLAY, HBELT AND HSETC. HPTURB

COMMON/TEMPVS/ B(3,3,3),S(3,3),T(3),R(3),V(3),Tl(3),T2(3), HPTURB
*E(3,3,50),EDOT(3,50),FCE(3,50),FR(3,50),ZR(3,50), HPTURB

TB(3,50),U(3,50),PTLOSS(2,50),BL(50),FB(50),FP(50),HPTURB
* aOLDBB(100),RHS(3,54),C(3,3,200),IJK(54,54) HPTURB

DIMENSION BLOSS(2,20) ,HLOSS(2,5) HPTURB
EQUIVALENCE (BLOSS(1,1)1C(1,1,1)) ,(HLOSS(1,l),C(1,1,1O)) HPTURB

'VLOGICAL LAST HPTURB,
DATA MAXITR/10/ HPTURB
CALL ELTIME (1,39) HPTUEB
CALL HBPLAY HPTURB
DHT = 0.0 HPTURB

ft ~IF (TIME.NE.O.O) DHT TIME -HTIME(1) HPTURB
HTIME(1 = TIME HPTURB
DO 11 J=1,100 HPTURB
PTLOSS(J.1) =0.0 HPTURB
OLDBB(J) = B(J) HPTURB
DO 11 I=1,3 HPTURB

11 BAF(T,J) = BAR(I+3,J) HPTURB
TSEO 1000.0*TIME HPTURB

f'IF (NPRT(28).NE.O) WRITE (6,12) TSEC,NPG,UNITL,UNITM,UNITL, PAGE
a UNITL ,UNITM,UNITL ,UNITM HPTURB

*IF (NPRT(28).NE.O) UPG=NPG+l PAGE
*12 FORMAT('1 HARNESS BELT RESULTS FOR TIME =',Fg.3,' MSEC.',73X, PAGE

a'PAGE',15/// PAGE
a36X,'BELT STRAIN',6X,'(LOCAL OR ELLIPSOID)',18X, CHGIII

a '(INERTIAL)', 14X, 'PENETRATION'/ CHGIII
I POINT POINT SEGMENT LENGTH ENERGY LOSS',5X, HPTURB

0 *'REFERENCE POINT (',A4,')',13X,'BELT FORCES (',A4,')', AFREVS
* a9X,'ENERGY LOSS'! HPTURB

a' NO. INDEX NO. (',A4,') (',2A4,')',7X, HPTURB
a'X',8X,'Y'.8X,'Z',13X,'X',1OX,'Y',1OX,'Z',8X,'(',2A4,')'/) HPTURB

J1 = 1 HPTURB
KO0 = 1 HPTURB
KNLO 0 HPTURB
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DO 61 NH=1,NHRNSS HPTURB
IF (JBLTPH(NH).LE.O) GO TO 61 HPTURB
ITER = 1 HPTURB
KNLl = XNLO HPTURB
KNLN =0 CHOIII

C HPTURB
C START OF DO 59 ITER=1,N&XITR LOOP HPTURB
C HPTURE

13 NJ2 =54 HPTURB
DO 14 I=1,NJ2 HPTURB
DO 14 J=1,NJ2 UPTURB

*14 IJK(I,J) =0 RPTURB
KNLO =KNL1 HPTURB
J2 = Ji + NBLTPH(NH) - 1 HPTURB
NTP =0 HPTURB
IJ = 0 IIPTURB
CALL HEELT (J1,J2,KNLO,1) HPTURB
KHO =0 HPTURB

* KNLO =KNL1 HPTURB
DO 15 NB=Jl,J2 HPTURB
IF (NPTPLY(NB).LE.O) GO TO 15 HPTURB
NPTS =NPTPLY(NB) HPTURB
CALL HSETC (NPTS,KHO,KNLO,NTP,IJ) HPTURB
KHO =KHlO + NPTS HPTURB
KNLO =KNLO + NPTS HPTURB

15 CONTINUE HPTURB
KNLN =KNLO CHGIII

C HPTURB
C SET UP C AND IJK ELEMENTS FOR TIE-POINTS. HPTURB
C HPTURB

KNLO =KNL1 HPTURB
KNLK =KNLO + 1 HPTUIB
Ki KNLK HPTURB
DO 22 IB=J1,J2 HPTURB
IF (NPTPLY(NB).LE.0) GO TO 22 HPTURB
K(2 = K1 + NPTPLY(NB) - I HPTURB

*DO 21 KNL=K1,K2 HPTURB
KI = NL(1IKNL) HPTURB
KS =IABS(IBAR(1,KI)) HPTURB
IF (XS.LT.100) GO TO 21 HPTURB
1(51 = K/100 HPTURB
DO 16 K=KNLK,KNL HPTURB

0 KK =KX HPTURB
1(1 = NL(1,K) HPTURB
KS =IABS(IBAR(1,KI)) HPTURB
IF (KS.LT.100) GO TO 16 HPTURB
1(52 = (5/100 HPTURB
IF (KS2.EQ.KS1) GO TO 17 HPTURB

*16 CONTINUE HPTURB
j17 IF (KK.EQ.KNL) GO TO 21 HPTURB
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KKI KK - KNLO HFTURB
KK2 =KNL - KNLO HPTURB
IQl = MAXO(1.KX2-1) HPTURB
1Q2 =MINO(KK2+1,KHO) HPTURB
DO 18 IQ=IQI,IQ2 HPTURB
IF (IJK(XX2,IQ).EQ.O) GO TO 18 HPTURB
IJK(KK1,lQ) =IJK(KKZ,IQ) HPTURB
IJK(KK2,IQ) =0 HPTURB

18 CONTINUE HPTURB
IJK(KK2.KK2) =IJ~l HPTURB
IJK(KK2,KK1) = IJ+2 HPTURB
DO 20 J=1.3 HPTURB
DO 19 I=1,3 HPTURB
C(I,J,IJ+1) =0.0 HPTURB

19 C(I,J,IJ+2) =0.0 HPTURB
C(J.J,IJ+1) =1.0 HPTURB

20 C(J,J,IJ+2) =-1.0 HPTURB
IJ = IJ + 2 HPTUDB

21 CONTINUE HPITURB
*KI = K2 +1 HPTURB

22 CONTINUE HPTURB
MtJ2 = -(KHO+NTP) HPTURB
IF (NPRT(28).LT.3) GO TO 29 HPTURB

'NNJ2 =-MJ2 HPTURB
DO 25 J=1,NJ2 HPITURB

25 WRITE (6,26) J,(RHS(I,J),I=1,3),(IJK(J,I),I=1,1J2) HPITURB
26 FORMAT (16,3Fl2.6,20I4/(42X,20I4)) HPTURB

DO 27 KLN=1,IJ HPTURB
27 WRITE (6,28) KLM,((C(J,I,KLM),I=l,3),J=1,3) HPTURB
28 FORMAT (I6,gF12.6) HPTURB
29 CALL FSMSOL (C,RHS,IJK,MLJ2,IJ,54,200) HPTURB

IF (NPRT(28).LT.3) GO TO 31 RPTURB
DO 30 J=1,NJ2 HPTURB

30 WRITE (6,26) J,(RHS(I,J),I=1,3),(IJK(J,I),I=1,NJ2) HPTURB
31 ONE = 1.0 HPTURB

DELMAX = 0.0 HPTURB
SCALE = 1.0 HPITURB
DO 44 IT=1,2 HPTURB

AKI = KO HPTURB
KH = 0 HPTURB
KR = NTP HPTURB
DO 43 NB=J1,J2 HPTtJRB
IF (NPTPLY(NB).LE.O) GO TO 43 HPTURB

0K2 = KI + NPTPLY(NB) - 1 UPTURE
DO 42 K=Kl,X2 HPTURB
KH = KH + 1 HPTURB
KR = KR + 1 HPTURB

C HPTURB
C HERE K IS INDEX OF ALL POINTS IN PLAY HPTURE
C KH IS INDEX OF ALL POINTS IN PLAY ON A SINGLE HARNESS RPTURB
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C KR IS INDEX OF RHS ARRAY ELEMENTS HPTURB
C RPTURB

KI =NL(1,K) HPTURB
KS = IABS(IBAR(1,KI)) HPTURB
IF (KS.GT.100) KS = MOD(KS,100) RPTURB
IF (IBAB(5,KI).EQ.O) GO TO az HPTURB
CALL MAT31 (D(1,1,KS),RKS(1.KR),E) HPTURB
GO TO 37 HPTIJRB

C EPTURB
C NOTE: ENDPOINTS (K = KI & K2) MUST BE TYPE 5. HPTIJRB
C HPTURB

32 CALL DOT31 (E(1,1,KH),RHS(l,KR),Tl) HPTURB
IF (IT.EQ.2) GO TO 33 HPTIJRB
DELMAX =DMAX1(DELM&X,DABS(T1(2)/DMINl(BB(K) ,BB(K-1)))) HPTUIB
GO TO 34 HPTURB

33 BB(K ) = BB(K )+ SCALE*T1(2) HPTURB
BB(K-1) = BB(X-1) - SCALE*TI (2) HPTURB

34 DO 35 J=1,3 HPTURB
*35 T2(J) =Tl(l)*E(J,1,XH) + TI(3)*E(J.,H) HPTURB

CALL NAT31 (D(l1l,KS),T2,R) HPTURB
IF (NPRT(28).GE.3) WRITE (6,36) X,T1,T2,R HPTURB

36 FORMAT ('0',I6,3(3X,3F12.6)) HPTURB
37 IF (IT.EQ.2) GO TO 39 EPTURB

DO 38 J=1,3 HPTURB
38 DELMAX =DMAX1(DELMAX,DABS(R(J)/DMAXI(EPS(1) ,DABS(BAR(J+3,KI))))) HPTURB

GO TO 42 HPTURB
39 DO 40 J=1,3 HPTURB
40 BAR(J+3,KI) = BAR(J+3,KI) + SCALE*R(J) HPTURB

KE = IBAR(2,KI) HPTURB
IF (XE.EQ.O) GO TO 42 HPTURB
RER =XDY(BAR(4,KI) ,BD(7,KE) .DAR(4,XI)) HPTURB
IF (RER.LE.1.O) GO TO 42 HPTURB
SQRER = .O/DSQRT(RER) UPTURE
DO 41 J=1.3 HPTURB

41 BAR(J.3,KI) =SQRER*BAR(J+3,KI) HPTURB
42 CONTINUE HPTURB

Xl =K2 + 1 HPTURB
43 CONTINUE HPTURB

IF (IT.EQ.2) GO TO 44 HPTURB
IF (DELMAX.NE.0.0) SCALE = DMINI(ONE,EPS(1)/DELM&X) RPTURB

44 CONTINUE HPTURB
IF (NPRT(28).GE.2) WRITE (6,45) ITERIDELMAXISOALE HPTURB

*45 FORMAT ('0 ITER =,,' DELMAX =',F15.6.' SCALE =',F15.6) HPTURB
LAST = DELMAX.LE.EPS(2) OR1. ITER.EQ.MAXITR HPTURB

VIF (.NOT.LAST) GO TO 52 HPTURB
KH = 0 HPTURB

'UK1= Ko HPTURB
HLOSS(1,NH) =0.0 HPTURB

*HLOSS(2,NH) = 0.0 HPTURB
DO 51 NB=JlJ2 HPTURB
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BLOSS(2,NB) =0.0 HPTURB

IF (NPTPLY(NB).LE.O) GO TO 51 EPTURB
X(2 = l + NPTPLY(NB) - 1 HPTURB
1 = NL(1,K1) RPTURB

KK2 =NL(l,K2) HPTURB
DO 46 1(21(11,X(12 HPTURB
DO 46 J=1,3 HPTURB

46 BAR(J+12,K) =0.0 HPTURB
IF (DHT.EQ.0.O) GO TO 49 HPTURB
DO 48 1(21(,1(2 HPTURB
KH =KH + 1 HPTURB
XI = NL(1,K) HPTURB
PLOSS(2,KI ) =PLOSS(2,1(I )+ DHT*PTLOSS(2,KH) HPTURB
IF (K.EQ.K1) GO TO 47 HPTURB
BBDOT(K-1) =(BB(K-1)-OLDBB(K-1))/DHT HPTURIJ
PLOSS(1,K-1) =PLOSS(1,K-1) + DHT*PTLOSS(1,KH-1) HPTURB
BLOSS(1,NB) =BLOSS(1,NB) + PLOSS(1,K-1) HPTURB

47 DO 48 J=1,3 HPTURB
*48 BAR(J+12,KI) = (BAR(J+3,KI)-BAR(J,KI))/DHT HPTURB

BBDOT(K2) =0.0 HPTURB
PLOSS(l,K2) =0.0 HPTURB

49 (1 = X2+1 HPTURB
DO 50 K=KK1,KK2 HPTURB

50 BLOSS(2,NB) = BLOSS(2,NB) + PLOSS(2,K) HPTURB
HLOSS(1,ZJH) = HLOSS(I,NH) 4 BLOSSOMN) EPTURB
HLOSS(2,NH) = HLOSS(2,NH) + BLOSS(2,IB) HPTURB

51 CONTINUE HPTURB
52 IF (NPRT(28).EQ.0) GO TO 59 EPTURE

IF (.NOT.LAST .AND. IABS(NPRT(28)).EQ.1) GO0 TO 59 HPTURE
(1 =1(0 HPTURB
KH =0 HPTURB
DO 57 NB=Jl,J2 HPTURB
IF (NPTPLY(NB).LE.0) GO TO 57 HPTURB
WRITE (6,53) NB,NH HPTURB

53 FORMAT ('0 BELT NO.',I4,' OF HARNESS IO.',I4) HPTURB
1(2 = (1 + NPTPLY(NB) - 1 HPTURB

*DO 54 1(21(1.12 HPTURB
KH1 = KH + 1 HPTURB
1(1 = NL(1,K) HPTURE
KS = IBAR(1,KI) HPTURB
BK = 0.0 HPTURB
IF (K.NE.Kl) BK BB(K-1) HPTURB

*PLS = 0.0 HPTURB
IF (K.NE.K1) PIJS PLOSS(1,K-1) HPTURB
T(l) =BAR(4,KI) HPTURB
T(2) = BAR(5,XI) HPTURB
T(3) = BAR(6KI) HPTURB
1(J = MOD(IABS(KS),100) HPTURB
IF (LPMI(KJ).NE.0) CALL DOT31 (DPNI(1,1,1(J),BAR(4,Kl),T) HPTURB
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54 WRITE (6,55) X,KI,KS,BK,PLS,(T(J),J=1,3), HPTURB
* (FCE(J,KH) ,J=1,3) ,PLOSS(2,KI) HPTIJEB

55 FORMAT (31B,FIO.3,FI2.3,2X,3F9.3,3X,3FI1.3,3XF12.3) HPTURB
IF (LAST) WRITE (6,56) BLOSS(1,NB),BLOSS(2,PMB) HPTURB

56 FORMAT (C0 TOTAL BELT ENERGY LOSS' .7X,F12.3,68X,F12.3) HPTURB
Xl = X(2 + I HPTURB

57 CONTINUE HPTURB
IF (LAST) WRITE (8,58) HLOSS(1,NH).BLOSS(2,NH) HPTUEB

58 FORMAT ('0 TOTAL HARNESS ENERGY LOSS' ,7X,F12.3,88X,F12.3) HPTURB
59 ITER =ITER + 1 HPTURB

C HPTURB
C END OF DO 59 ITER=1,MAXITR LOOP HPTURB
C HPTURB

IF (.NOT.LAST) GO TO 13 MAITSEDLAXSCL
IF (ITER.GT.MAXITR) WRITE (6,80) MAIRTEEMXSAE HPTURE

60 FORMAT ('0 HPTURB ITER =',14.' AT TIME =',F8.3, HPTURB
*MSEC. DELMAX =',F1O.6,' SCALE =',FIO.6) HPTURB

Jl= J2 + 1 HPTIJRB
*KO = K HPTURB

KNLO = NLN CHGI I I
61 CONTINUE HPTURB

IF (NPRT(28).LT.O) NPRT(28) =0 HPTURB
CALL ELTIME (2,39) HPTUEB;
RETURN HPTURB
END HPTURB
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SUBROUTINE HSETC (NPTS.KHO,KNLO,NTP,IJ) HSETC
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-H.O-Z) MSETC
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),HSETC

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) HSETC
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB

S.&.COMMON/HRNESS/ BAR(15,100) ,BB(100) .BBDOT(100) ,PLOSS(2,100), HSETC
XL1ONG(20) ,HTIME(2) ,IBAR(5,100) ,NL(2,100), HSETC
NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) HSETC

C THIS COMMON/TEMPVS/ IS SHARED BY HPTURB, REPLAY, HEEL? AND HSETC. HSETC
COMMON/TEMPVS/ B(3,3,3),S(3,3),T(3),R(3),V(3),T1(3),T2(3), HSETC

*E(3,3,50),EDOT(3,50),FCE(:550),FR(3,50),ZR(3,50), HSETC
* TR(3,50),U(3,50),FTLOSS(2,50),BL(50),FB(50),FP(50),HSETC
* OLDBB(100) ,RHS(3,54),C(3,3,200) ,IJK(54,54) HSETC

DIMENSION KM(3).MX(2) HSETC
ONE =1.0 HSETC
KNL =KNLO HSETC
KH =KHO HSETC
KI= KHO + NTP + 1 HSETC

* K2 =XHO +NTP + PTS HSETC
DO 60 K=Kl,K2 HSETC

C HSETC
C HERE K IS INDEX OF IJX AND RHS ARRAYS HSETC
C KH IS INDEX OF POINTS IN PLAY ON EACH HARNESS HSETC
C KNL IS INDEX OF ALL POINTS IN PLAY HSETC
C KI IS INDEX OF ALL POINTS HSETC
C HSETC

KH =KH + 1 HSETC
KNL KNL + 1 HSETC

C HSETC
C ZERO C(K,K) , C(K,K-1) , C(K.X+1) & RHS(K); SET IJK(K,K) =IJ HSETC
C HSETC

KM(1) = K+l HSETC
KM(2) =K-1 HSETC
KM(3) =XK HSETC
IF (K.EQ.X2) KM(1) = 0 HSETC

__IF (K.EQ.K1) KM(2) =0 HSETC
X K= IJ HSETC

DO 12 L=1,3 HSETC
RHS(L,K) =0.0 HSETC
IF (KM(L).EQ.O) GO TO 12 HSETC

*KK = KK+1 HSETC
DO 11 I=1,3 HSETC

*DO 11 J=1.3 HSETC
11 C(I,J,KK) 0.0 HSETC
12 CONTINUE HSETC

IJ =IJ+1 HSETC
IJK(K,K ) IJ HSETC

C HSETC
*C COMPUTE CNORM; IF ZERO, SET C(K,X) I HSETC
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C HSETC
CNORI 0.0 HSETC
IF (K.NE.K2) CNORM = FB(XH)/BL(KH) HSETC
IF (X.NE.X1) CNORM =CIORM + FB(XE-l)/BL(KH-1) HSETC
XI =NL(1,XNL) HSETC
IF (IABS(IBAR(1,KI)).GT.100) GO TO 14 HSETC

C IF (CNORM.NE.0.0) 0O TO 14 BUTLER1
X = IJK(K,K) HSETC
DO 13 I=1,3 HSETC

13 C(I,I,KK) =ONE HSETC
IF (CNORM.EQ.0.0) GO TO 60 BUTLERI

14 XX IBAR(3,KI) HSETC
NFD =NTAB(KK+l) HSETC
NER NTAB(KKa5) HSETC

C HSETC
C SET UP B(3,3,3) AND S(3*3) HSETC
C HSETC

MK(1) =KH HSETC
MX(2) =XH-1 HSETC

*IF (X.EQ.K2) IdK(l) = 0 HSETC
IF (K.FQ.K1) MX(2) = 0 HSETC
DO 18 M=1,2 HSETC
KX =MX(M) HSETC
IF (KK.NE.0j AND. CNORM.NE.O.0) GO TO 16 HSETC
DO 15 I=1,3 HSETC
S(I.M) = 0.0 HSETC
DO 15 J=1,3 HSETC

15 B(I,J,M) = 0.0 HSETC
GO TO 18 HSETC

16 CALL DOT31 (E(1,1,KH),U(1,KK),T) HSETC
KIM = KNL 4 1- M HSETC
FBI = FB(KK)/BL(KX) HSETC
FB2 = FP(KK)/BB(KIM) - FBI HSETC
FB3 = FP(XK)*BL(XK)/BB(KIM)**2 HSETC
DO 17 I=1,3 HSETC
SON = ONE HSETC
IF (FB(I,KH).LT.O.O) SGN = -ONE HSETC

*S(I,M) = SGN*(FB3*T(I)) HSETC
DO 17 J=1,3 HSETC

17 B(I,J,M) = SGI*(FB1#E(J,I,KH) + FB2*T(I)*U(J,KK)) HSETC
18 CONTINUE HSETC

DO 19 I=1,3 HSETC
S(I.3) = -(S(I,1) + S(I,2)) HSETC

*DO 19 J=1,3 HSETC
19 B(I,J,3) = -(B(I,J,l) + B(IJ,2)) HSETC

IF (NFR.EQ.0) GO TO 20 HSETC
R(1) = TAB(NFR42) HSETC
R(2) = TAB(NFRe4) HSETC

20 R(3) = 0.0 HSETC
DO 50 M=1,3 HSETC
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RH =0.0 HSETC
IF (M.EQ.3) GO TO 31 HSETC
IF (NFR.EQ.O) GO TO 48 HSETC

C HSETC
C CONSTRAINTS 1 AND 2 HSETC
C HSETC

SIGN = -ONE HSETC
FR3 =DABS(FR(M,KH)) - R(M)*DABS(FR(3,KH)) HSETC
IF (IBAR(1,KI).GT.O) RH =FR3 HSETC
IF (FR3.LE.O.0) GO TO 48 HSETC
GO TO 40 HSETC

C HSETC
C CONSTRAINT NO. 3 HSETC
C HSETC

31 IF (NFD.EQ.O) GO TO 48 HSETC
IF (IBAR(1,KI).LT.0) GO TO 40 HSETC
SIGN =ONE HSETC
RMAG2 =TR(1,KH)**2 + TR(2,KH)**2 + TR(3,KH)**2 HSETC
RMAG =DSQRT(RMAG2) HSETC

*RER2 =TR(1,KH)*E(1,3,XH)+ TR(2,KH)*E(2,3,KH)+ TR(3,KH)*K(3,3,KH)HSETC
RER2 = EDOT(3,KH)*RER2 HSETC
RER =DSQRT(RER2) HSETC
PEN = MAG/RER - RMAG HSETC
RRDOT =BAR(4,XI)*BAR(13,XI) HSETC

+ BAR(5,XI)*BAR(14,KI) HSETC
* + H&R(G.KIV*BAR(15,KI) HSETC

KS = IABS(IBAR(1,KI)) HSETC
IF (KS.GT.100) KS =MOD(KS,100) HSETC
CALL DOT31 (D(1,1,KS),BAERi3,KI),T) HSETC
ERDOT =E(1,3,KH)*T(1) + E(2,3,XH)*T(2) +E(3,3.KH)*T(3) HSETC
Cl = PEN/RMAQ2 HSETC
C2 = RMAG*EDOT(3,XH)/(RER*RER2) HSETC
PDOT =Cl*RRDOT - C2*ERDOT HSETC
NFDZ =IBAR(3,XI) CHGIII
CALL FRCDFL (PEN,PDOT,NFDZ,0,FDP,ELOSS) OilGIII
CALL FRCDFL (PEN, PDOT ,NFDZ, 1,FD ,ELOSS) OilGIII
RH =FD + FR(3,XH) HSETC

*PTLOSS(2,KH) =ELOSS HSETC
Cl =FDP*Cl HSETC
C2 =FDP*C2 HSETC
SGNB3 =-DSIGN(ONE.FR(3,XH)) HSETC
DO 32 J=1,3 HSETC

32 B(3,J,3) =SGNB3*B(3,J,3) - C1*TR(J,KH) + C2*E(J,3,KH) HSETC
*40 DO 47 LL=1,3 HSETC

L = 4 - LL HSETC
IF (KM(L) .EQ.O) GO TO 47 HSETC
DO 42 J=1.3 HSETC

42 VWJ = R(M)*B(3,J,L) + SGN*B(M,JL) HSETC
KL X M(L) HSETC

*KML XNL +XL -X HSETC
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jUL =NL(1,KML) HSETC
IF (IBAR(5,KIL).NE.O) GO TO 43 HSETC
KHL =KH +XL - HSETC
CALL DOT31 (E(1,1,KHL),V,T) HSETC
T(2) zR(M)*S(3,L) + SGN*S(M,L) HSETC
CALL MAT31 (E(1,1,KHL),T,V) HSETC

43 IF (LL.NE.1) 0O TO 44 HSETC
VE = V(1)*E(1,M,KH) + V(2)*E(2,M,KH) + V(3)*E(3,M,KH) HSETC
EV = 1.0 HSETC
IF (IABS(IBAR(1,KI)).LT.100) HSETC

EV =DSIGN(ONE,VE)/DSQRT(V(1).*2.V(2)**2+V(3)**2) HSETC
RH =EV*RH HSETC

44 IF (IJK(K,KL).NE.0) GO TO 45 HSETC
IJ =IJ+1 HSETC
IJK(K.KL) = IJ HSETC

45 KK =IJK(K,KL) HSETC
,'\,DO 46 J=1,3 HSETC

VEV =EV*V(J) HSETC
DO 46 I=1,3 HSETC

46 C(I,J,KX) =C(I,J,KK) + E(I,U,KH)*VEV HSETC
47 CONTINUE HSETC

DO 41 I=1.3 HSETC
41 RHS(I,K) = RHS(I,K) + RH*E(I,M,KH) HSETC

GO TO 50 HSETC
48 IF (IBAR(I.,Kl).LE.0) GO TO 50 HSETC

KK = IJK(K,K) 1iSETC
DO 49 1=1,3 XSETC
DO 49 J=1,3 HSETC

49 C(I,J,KK) =C(I,J,KK) + E(I,M,KH)*E(J,i[,KR) HSETC
50 CONTINUE HSETC
60 CONTINUE HSETC

RETURN HSETC
END HSETC
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*SUBROUTINE HYABF(BZ,A.F) HYABF
C REV IV 02/07/87HYABF

IMPLICIT REAL*8(A-H,O-Z) HYABF
C HYABF
C CALCULATES A, AZ, Z.AZ: OLD FORM MUST BE DIAGONAL HYABF
C HYABF

DIMENSION B(24),Z(1),A(3,3) HYABF
P2 =0.0 HYABF
IF(B(l) .LT.O.O)P2 =-B(l) - 2.0 HYABF
F =0.0 HYABF
DO 30 I 1,3 HYABF
j =I HYABF
IF(B(l).LT.0.O)GO, TO 10 HYABF

GO TO 15 HYABF
10 A(I,1) =B(I+16) HYABF

j =j + I HYABF
A(I.1) = HYFCN(A(I,1).Z(I).B(J)LP2) HYABF

C IF(P2.GT.0.O)A(I,1) =A(I,1)*DABS(Z(I)/B(J))**P2 HYABF
15 DO 20 J =2,3 HYABF
20 A(I,J) A(I,J-1)*Z(I) HYABF
30 F =F + A(I,3) HYABF

RETURN HYABF
END HYABF
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SUBROUTINE HYBND(M,Z,IV,U,C,X) HYBND
c REV IV 02/07/87HYBND

IMPLICIT REAL*8(A-H,O-Z) HYBND
C HYBND
C SEARCHES FOR POINT NEAREST CORNER - DIRECTION C*U HYBND
C HYBND

DIMENSION Z(3,12) ,IV(12) ,U(3) .1(3) HYBND
DO 20 I = 1,M,2 HYBKD
J = IV(I) HYBED
ATST =C*(U(1)*Z(1,J) + U(2)*Z(2,J) + U(3)*Z(3,J)) HYBND
IF(I.EQ.1)GO TO 10 HYBND
TEST = AMAX - ATST HYBND
COMP =DMAX1(DABS(AMAX) ,DABS(ATST)) HYBND

C PRECISION TEST - TRY )1000?? HYBND
IF(1000.*DABS(TEST).LT.COMP)TEST 0.0 HYBND
IF(TEST)1O,15,20 HYBND

C IF(AMAX-ATST) 10.15,20 HYBND
10 AMAX =ATST HYBND

*J1= j HYBND
15 J2 =J HYBND
20 CONTINUE HYBND

NDO 25 I 1,3 HYBND
25 X(I) =0.5*(Z(I,jl) + Z(I,J2)) HYBND

RETURN HYBND
END HYBND
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SUBROUTINE HYBOX(E.T,P,N.Z,IV) HYBOX
C REV IV 02/07/87HYBOX

IMPLICIT REAL*S(A-H.O-Z) HYBOX
C HYBOX

AC COMPUTES THE INTERSECTION OF A PLANE WITH THE EDGES OF A BOX HYBOX
C HYBOX

DIMENSION T(3) ,E(3) ,TU(3) ,T2(3) ,P(3) HYBOX
C TO BE SAFE IV AND Z SHOULD BE DIMENSION 14 IN CALLING PROGRAM HYBOX

DIMENSION IV(12) HYBOX
DIMENSION Z(3,12) HYBOX
DATA ONE/1.ODO/ HYBOX

C T - PLANE VECTOR, P POINT IN PLANE HYBOX
TUV 0.0 HYBOX
DO 10 I 1,3 HYBOX
TU(I = T(I)*E(I) HYBOX
T2(I) =2.0*TU(I) HYBOX

10 TUV =TUV + T(I)*(E(I) + P(I)) HYBOX
N =0 HYBOX

0 J=2 HYBOX
-. X=3 HYBOX
.5DO 45 I 1,3 HYBOX

CK =-E(K) HYBOX
P1 TUV HYBOX

*DO 40 LL 1,2 HYBOX
P2 =PI T2(1) HYBOX
P3 = P2 -T2(J) HYBOX
P4 =P1 T2(J) HYBOX
M = N HYBOX
IF(DSIGN(ONE.P2).EQ.DSIGN(ONE,PI))GO TO 15 HYBOX
M =M + 1 HYBOX
Z(I,M) =(P1/TU(I) - 1.0)'E(I) HYBOX
Z(J,M) =-E(J) HYBOX
Z(K,M) =CX HYBOX

15 IF(DSIGN(ONE,P3).EQ.DSIGN(ONE,P2))GO TO 20 HYBOX
M =M + 1 HYBOX
Z(I.M) =E(I) HYBOX
Z(J,M) =(P2/TU(J) - 1.0)*E(J) HYBOX
Z(K.M) = CK HYBOX

U20 IF(DSIGN(ONE,P3).EQ.DSIGN(ONEP4))GO TO 25 HYBOX
M = M+ I HYBOX
Z(IM) =(P4/TU(I) - 1.0)*E(I) HYBOX
Z(JM) =E(J) HYBOX

*Z(K,M) =CX HYBOX
25 IF(DSIGN(ONE,P4).EQ.DSIGN(ONE,P1))oO TO 30 HYBOX

M = M + 1 HYBOX
Z(I ,M) =-E(I) HYBOX
Z(J,M) -(P1/TU(J) - 1.O)*E(J) HYBOX
Z(K,M) CX HYBOX

*30 IF(M.EQ.N)GO TO 35 HYBOX
CHECK FOR PRECISION (+-+- .OR -- )HYBOX
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IF(M.EQ.N+4)GO TO 35 HYBOX
C DELETE 0 LENGTH SIDE HYBOX

IF((Z(I,M-1).EQ.Z(I,M)).AND.(Z(J,M-1).EQ.Z(J,M)))GO TO 35 HYBOX
N = M HYBOX

35 P1 PI - T2(K) HYBOX
40OCK = -CK HYBOX

J =K HYBOX
45 K =I HYBOX

C HYBOX
IF(N.LT.6)GO TO 65 HYBOX
IV(1) 1 HYBOX
IV(2) =2 HYBOX
M = 2 HYBOX
DO 60 J =3,N,2 HYBOX
D =DABS(Z(1,M)) + DABS(Z(2,M)) + DABS(Z(3,U)) HYBOX
DO 55 L =3,N HYBOX
DO 50 LL 2,J HYBOX
IF(IV(LL-1).EQ.L) GO TO 55 HYBOX

50 CONTINUE HYBOX
F = DABS(Z(1 ,M)-Z(1 ,L))+DABS(Z(2,M)-Z(2,L))+DABS(Z(3,M)-Z(3,L)) HYBOX
IF(F.GT.D)GO TO 55 HYBOX
D =F HYBOX
K =L HYBOX

a55 CONTINUE HYBOX
M =X + I HYBOX
IF(MOD(K,2).EQ.O)M =K I HYBOX
IV(J) =K HYBOX
IV(J+1) = HYBOX

1%60 CONTINUE HYBOX
65 RETURN HYBOX

END HYBOX

a244



*SUBROUTINE HYDAD(D,A,DAD) HYDAD
C REV IV 02/07/87HYDAD

IMPLICIT REAL*8(A-H,O-Z) HYDAD
COMPUTES D'A(*,1)D HYDAD

DIMENSION D(3,3) ,A(3) ,DAD(3,3) HYDAD
DO 10 I = 1,3 HYDAD
DO 10 J =1,3 HYDAD
DAD(I,J) =0.0 HYDAD
DO 10 K =1,3 HYDAD

10 DAD(I,J) =DAD(I,J) + D(K,I)*A(K)*D(KJ) HYDAD
RETURN HYDAD
END HYDAD

0
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SUBROUTINE HYEST (BM,BN,TAB) HYEST
C REV IV 07/23/87HYEST
C LINEAR PROGRAM RYEST

IMPLICIT REAL*8(A-H,O-Z) HYEST
DIMENSION BM(24) ,BN(24) ,TAB(8) HYEST
COMMON/TEMPVS/D12(3,3) ,A(3.3) .B(3.3) ,XMN(3) ,RLI(3) ,XMM(3), HYEST

T(3),R(3),C(3,3),V(7) HYEST
C R GOES FROM M TO N D12 = DM*DN' HYEST
C R =0 CANNOT BE SOLVED WITH THIS METHOD HYEST

BE = 1.0 HYEST
BR B (l)**2 + B(2)**2 + R(3)**2 HYEST
IF(RR.EQ.O.O)GO TO 30 HYEST

C R.R =0 INVALID HYEST
M = 1 HYEST
N = 1 HYEST
IF(BM(1) .LT.O.O)M = 2 HYEST
IF(BN(l) .LT.O.O)N = 2 HYEST
PM =2. HYEST

* FN =2. HYEST
IF(M.EQ.2)PM =-BM(1) HYEST
IF(N.EQ.2)PN =-BNfi) HYEST
DO 10 I 1,3 HYEST
T(I) = R(I) HYEST
DO 10 J =1,3 HYEST

10 B(I,J) =D12(I,J) HYEST
IF(N.EQ.2)CALL DOTT33(D12,BN(B) ,B) HYEST
DO 15 I = 1,3 HYEST
DO 15 J =1,3 RYEST

15 C(I,J) =B(I,J) HYEST
IF(M.EQ.2)CALL MAT33(BM(8) ,B,C) HYEST

C C WILL TRANSFORM FROM NN TO MM HYEST
IF(M.EQ.2)CALL MAT31(BM(8) ,R,T) HYEST
CALL HYLPX(BM(M),BN(N)) HYEST
BE =V(7) HYEST
IF(V(7).LE.1.O)GO TO 30 HYEST
CALL HYABF(BM(1),V(1),A,F1) HYEST
CALL HYABF(BN(1),V(4),B,F2) HYEST

C ESTIMATE ALPHA HYEST
AA A(1,2)**2 + A(2,2)**2 + A(3,2).*.2 HYEST

BB B(1,2)**2 + B(2,2)**2 + B(3,2)**2 HYEST
ALP DSQRT(AA/BB) HYEST
RA F1**(1.0/PM) HYEST

*RB F2**(1.O/PN) HYEST
ALP ALP*RA*F2/(RB*Fl) HYEST

JlsC SCALE POINTS TO ELLIPSOIDS HYEST
DO 20 I 1,3 HYEST
V(I) V(I)/RA HYEST

20 V(I+3) V(I+3)/RB HYEST
*C ESTIMATE BETA HYEST

CALL MAT3I(C,V(4),T) 26HYEST
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BE =(V(1)-T(l))**2 + (V(2)-T(2))**2 *(V(3) -T(3))**2 HYEST
BE =DSQRT(BE/RR) HYEST

C STORE VALUES IN TAB ARRAY FOR CONTACT HYEST
TAB(1 = ALF MYST
DO 251 z 1,6 HYEST

25 TAB(I+2) = V(I) HYEST
30 TAB(2) =BE HYEST

RETURN HYEST
END HYEST

24

0RX8 1 I



DOUBLE PRECISION FUNCTION HYFCN(C,Z,A.P) HYFCN
C REV IV 02/07/87HYFCN

IMPLICIT REAL*8(A-H,O-Z) HYFCN
HYFCN =C HYFCN
IF(P.EQ.O.O)GO TO 10 HYFCN
HYFCN = 0.0 HYFCN
IF(Z.EQ.O.O)0O TO 10 HYFCN
Q =P*(DLOG(DABS(Z)) -DLOG(A)) HYFCN
IF(Q.GT. -88.5) HYFCN =C*DEXP(Q) HYFCN

10 RETURN HYFCN
END HYFCN
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SUBROUTINE HYLIM(A,U,B,V,C,W,Z,BD) HYhIM
C REV IV 12/11/87HYFIX

* IMPLICIT REAL*8(A-H,O-Z) HYLI N
C GIVEN Z, FIND A,B,Z: ZEZ = 1, ZEV =0, TZ -TP HYLIN

*DIMENSION BD(24) RYLIM
DIMENSION U(3) ,V(3) ,W(3) ,EI(3) ,EJ(3) ,T(3) ,TV(3) HYLIN
DIMENSION Z(3) ,E(3) ,EV(3) ,QC3) ,S(3) ,EZ(3) HYLIM
DIMENSION SN(3,3) HYLIN
LOGICAL PASS,USEV HYLIM
PASS = .FALSE. HYLIN
ITER =100 HlhIN
PP =-l./BD(l) HYLIN
POW =-BD(1) - 2.0 HYLIN
PI -BD(l) - 1.0 HYLIN
P01 1.0/Pi RYLIN
P2 =-BD(1)/Pl HYLIN
DO 10 I = 1,3 HYLIM
TV(I) = 0.0 HYLIN

10 IF(V(I).NE.O.O)TV(I) HYFCN(1.0/V(I),V(I),BD(I+1),P2) HYFIX
C GET RECIPROCAL SET HYLI N

CALL CROSS(V,W,EI) RYLIN
CALL CROSS(W,U,EJ) HYLIM
CALL CBOSS(U,V,T) HYLIN
EIU = EI(1)*U(1) + EI(2)*U(2) +EI(3)*U(3) HYLIN
G = C*EIU HYLIN

C HYLI N
DO 55 IT = 1,ITER HYLIN
EVN 0.0 HYLIM
EVZ = 0.0 HYLIN
ZEZ = 0.0 HYLIN
USEY = .FALSE. HYLI N
DO 15 I = 1,3 HYLIN
E(I) = HYFCN(BD(I416),Z(I),BD(I+1),POW) HYLIN
EV(I) = E(I)*V(I) HYLIN
IF(EV(I).EQ.0.O)USEV = .TRUE. HYLIM
IF(DABS(EV(I)).GT.EVM)EVN = DABS(EV(I)) HYLIN

*EZ(I) = E(I)*Z(I) HYLIM
IF(DABS(EZ(I)).GT.EVZ)EVZ = DABS(EZ(I)) HYLIN

15 ZEZ =ZEZ + Z(I)*EZ(I) HYLIN
RHO =ZEZ**PP HYLI N
DO 20 I = 1,3 HYLIN

20 Z(I) =Z(I)/RHO HfYLIN
*IF(PASS)GO TO 60 HYLIN

RHOZ z ZEZ/RHO HYLIN
RHOV = EVM*RHOZ/RHO HYL IN
RHOZ = EVZ*RHOZ HYL IN
IF(.NOT.USEV)GO TO 30 HYLIN
RHOY 1.0 HYLIN

*DO 25 1= 1,3 HYLIM
25 EV(I) =TV(I) HYLIN
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C WHAT IF NO TV ISO0 AND EV ARE ALL 0? HYLIM
30 DO 35 1 = 1.3 HYLIM

EV(I) = EV(I)/RHOV HYLIM
35 EZ(I) = EZ(I)/RHOZ HYLIM

C SET UP MATRIX NYLIM
CALL CROSS(EV. T.SM(1,1)) HYLIM
CALL CROSS(T ,EZ,SM(1,2)) HYLIM
CALL CROSS(EZ,EV.SM(1,3)) HYLIM
TZV = T(1)*SM(1,3) +T(2)*SM(2,3) + T(3)*SM(3,3) HYLIM
TZ = T(1)*Z(1) + T(2)*Z(2) + T(3)*Z(3) HYLIM
ZEV = Z(1)*EV(1) + Z(2)'IV(2) + Z(3)*EV(3) HYLIM
IF(TZV.EQ.0.0)STOP 39 HYLIM
ZEV z ZEV/TZV HYLI H
Q(1) = 0.0 HYLIM
Q(2) = -ZEV HYLIK
IF(.IOT.USEV)Q(2) = Q(2)/P1 HYLIM
Q(3) = (G - TZ)/TZV HYLIM
CALL MAT31(SM,Q,S) HYLIN
SS = 0.0 HYLIM
ZZ = 0.0 HYLIM
DO 50 1 =1,3 HYLIM
SS =SS + DABS(S(I)) HYLIM
IF(DABS(Z(I)).LT.0.1*BD(I+1))GO TO 45 HYLIM
IF(DABS(S(I)).GT.DABS(Z(I)))S(I) = DSIOI(0.5*Z(I),S(I)) HYLIM

45 Z(I) = Z(I) + 3(I) HYLIM
IF(DABS(Z(I)).GT.DD(I+1))Z(I) - DSIOI(BD(Iil),Z(I)) HYLIM

50 ZZ =ZZ + DABS(Z(I)) HYLIM
IF(SS.LT.1.OE-10*ZZ)PASS = .TRUE. HYLIM

55 CONTINUE HYLI K
C HYLI U

80 A = (EI(1)*Z(1) + EI(2)*Z(2) + EI(3)*Z(3))/EIU HYLIM
B = (EJ(1)*Z(1) + EJ(2)*Z(2) + EJ(3)*Z(3))/KIu HYLrM
RETURN HYL 1K
END HYLIM
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SUBROUTINE HYLPR(J1,J2,ID,C,SE.T) HYLPR
C REV IV 02/07/87HYLPR

IMPLICIT REAL*8(A-H,O-Z) HYLPR

C LINEAR PROGRAM ROUTINE USING SIMPLEX METHOD HYLPR
CJi J2 FORCED PIVOT ON COLUMN Ji HYLPR
CALCULATE COSTS HYLPR

j= J1 HYLPE
IF(J.EQ.J2)GO TO 30 HYLPR

10 DO 20 L = 1.7 HYLPR
T(L) =-C(L) HYLPI
IF(C(L).EQ.1O.)GO TO 20 HYLPE
DO 15 I 1,9 HYLPE

15 T(L) =T(L) + S(I,L)*C(I+7) HYLPE
20 CONTINUE HYLPR

IF(J1.EQ.J2)GO TO 65 HYLPE
C FIND PIVOT COLUMN HYLPE

DO 25 L =1,7 HYLPE
J =L HYLPR

*IF(T(L).GT.O.0)GO TO 30 HYLPE
25 CONTINUE HYLPR

GO TO 65 HYLPR
C FIND PIVOT ROW HYLPE

30 X= 0 HYLPR
DO 40 I 1,9 HYLPR

C SAVE PIVOT COLUMN HYLPE
E(I) =S(I,J) HYLPR
IF(S(I,J).LE.O.O)GO TO 40 HYLPR
IF(K.EQ.0)GO TO 35 HYLPR
IF(S(I,8).GE.Z*S(I,J))GO TO 40 HYLPR

35 K =I HYLPR
Z =S(I.8)/S(I,J) HYLPI

40 CONTINUE HYLPE
C REPLACE COLUMNS HYLPR

IF(K.EQ.O)GO TO 65 HYLPR
M = ID(J HYLPR
ID(J) =ID(K+7) HYLPR
ID(X.7) =M HYLPR
Q =C(J) HYLPE
C(J) =C(K+7) HYLPE
C(K+7) =Q HYLPR
P =S(K,J) HYLPE
DO 45 I 1,9 HYLPR

*45 S(I,J) = 0.0 HYLPE
S(K,J) =1.0 HYLPR
DO 50 L =1,8 HYLPE

50 S(K,L) =S(K,L)/P HYLPR
pE(K) =1.0 HYLPE

DO 60 I 1,9 HYLPR
*IF(I.EQ.K)GO TO 80 HYLPR
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IF(E(l).EQ.O.O)GO TO 60 HYLPR
DO 55 M =1,8 HYLPR

55 S(I,U) =S(I,M) - E(I)*S(K,M) HYLPR
A60 CONTINUE HYLPE

GO TO 10 HYLPE
65 RETURN HYLPR

END HYLPR

252



SUBROUTINE HYLPX(BM,BN) HYLPX
C REV IV 02/07/87HYLPX
C LINEAR PROGRAM EXEC HYL.PX

IMPLICIT REAL*8(A-H,O-Z) HYILPX
DIMENSION BM(23) ,BN(23) HYLPX
COMMON/TEMPVS/D12(3,3) ,P(3,3) ,Q(3,3) ,XMN(3) ,RLN(3) ,XMM(3) , HYLPX

*R(3),H(3),D(3,3),V(7),S(g,8),C(16),A(7),B(3), HYLPX
* E(9) ,T(7) ,ID(18) ,IP(2) HYL.PX

CALL MAT31(D,BN,B) HYLPX
DO 10 I 1,3 HYLPX
B(I) =BM(I) - B(I) + R(I) HYLPX
A(I) =BM(I) HYLPX

10 A(I+3) =BN(I) HYLPX
A(7) =-1.0 IHYLPX
DO 15 1 116 HYLPX
C(I) =0.0 HYLPX

15 ID(I) =I HYLPX
C(7) =-1.0 HYTJPX
DO 20 I = 1,9 HYLPX

*DO 20 J =1,8 HYLPX
20 S(I,J) =0.0 HYLPX

C HYLPX
COSTS 0 0 -1 HYLPX
C I -D -R A-DB +R (>0) IIF COST HYLPX
C I 0 0 2A HYLPX
C 0 I 0 2B, HYLPX
C HYLPX

DO 25 I 1,6 HYLPX
25 S(I+3,I) =1.0 HYLPX

DO 30 I = 1,3 HYLPX
C(I+7) =10. HYLPX
S(I,7) =-R(I) HYLPX
5(I,I) = 1.0 HYLPX
S(I,8) =B(I) NYLPX
S(I+3,8) =2.0*A(I) HYLPX
S(I+6,8) =2.0*A(1'3) IIYLPX
DO 30 J =1,3 HYLPX

30 S(I,J+3) =-D(I,J) HYLPX
CHECK SIGN OF RHS HYLPX

DO 40 1I 1,3 HYLPX
IF(B(I).GE.O.0)GO TO 40 HYLPX
DO 35 J =1,8 JIYLPX

35 S(I,J) =-S(I,J) HYLPX
040 CONTINUE HYLPX

J1 = 1 IIYLPX
J2 =7 HYLPX

C HYLPX
CALL HYLPR(J1,J2,ID,C,S,E,T) HIYLPX
P1K = 0 IiYLPX

NZ = 0HYLPX
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COUNT ZEROES IN SOLUTION HYLPX
DO 45 I 1,7 HYLPX

C TEST SHOULD PROBABLY BE AN EPSILON TEST, DABS(T(I)).GT.EPS HYLPX
IF((T(I).NE.0).OR.(C(l).EQ.10.))GO TO 45 HYLPX
NZ =NZ + 1 HYLPX
IP(NZ) =I HYLPX

45 CONTINUE HYLPX
C SET PASS COUNT HYLPX

NP =1 HYLPX
IF(NZ.GT.O)NP 2**NZ HYLPX

C HYLPX
DO 55 M = ,11? HYLPX
NM =NK HYLPX
NK = K + 1 HYLPX
DO 50 I = 1,16 HYLPX
K =ID(I) HYLPX
IF(K.GT.7)GO TO 50 HYLPX
W =0.0 HYLPX
IF(I.GT.7)W = S(I-7,8) HYLPX

5V(K) =(W - AMK + NM*V(K))/NK HYLPX

C LOOK FOR ALL SOLUTIONS HYLPX
IF(M.EQ.NP)GO TO 55 HYLPX
JL IP(1) HYLPX
IPM1 = IPM2 HYLPX
IPM = JI HYLPX
IF(T(J1).NE.O.O)GO TO 55 HYLPX
J2 =JI HYLPX
CALL HYLPR(Jl,J2,ID,C,S,E,T) HYLPX

55 CONTINUE HYLPX
RETURN HYLPX
END HYLPX
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SUBROUTINE HYNTR(BM,BN,TAB) HYNTE

C REV IV 02/07/87HYNTR
IMPLICIT REAL*8(A-H,O-Z) HYNTR

CALCULATIONS IN SEGMENT M'S REFERENCE HYNTR
DIMENSION BM(24) ,BN(24) ,TAB(S) HYNTR
COMMN/TEMPVS/D12(3,3),A3,3),B(3,3),XMN(3),RLN(3) ,XM(3), HYNTR

AZ(3),R(3),Z(3),DNM(3,3),DAD(3,3),DBD(3,3), HYNTE
*BMD(3,3),TMP(3,3,S(5,6),ZVR(3),BZV(3),V(3), HYNTR

ZM(3) ,VN(3) ,F(2) ,BV(3) HYNTR
P1 2.0 HYNTE
P2 =2.0 HYNTE
IF(BM(1).LT.-2.0)P1 -BM(l) HYNTR
IF(BN(1).LT.-2.0)P2 =-BN(1) HYNTR
Cl = P1 - 1.0 HYNTR
CN =P2 - 1.0 HYNTR

C DNM TRANSFORMS FROM M TO NN HYNTR
K =8 HYNTR
DO 15 J =1,3 HYNTR
DO 10 I 1,3 HYNTR
BMD(I,J) =0.0 HYITE
IF(BM(1).LT.0.O)BMD(I,J) = BUM HYNTR
DNM(I,J) =D12(IJ) HYNTR

10OK =K+ 1 HYNTR
15 IF(BM(1).GT.0.0)BMD(J,J) = 1.0 HYNTR

IF(BN(1l)LT.O.O)CALL DOTT33(BN(B),D12.DNM) HYNTR
ALP =TAB(1) HYNTR
BET =TAB(2) HYNTR
DO 20 1I 1,3 HYNTR
ZM(I) =TAB(I+2) HYNTE

20 VN(I) =TAB(I+5) HYNTE
C PUT VECTORS INTO YiS REFERENCE HYNTE

CALL D0T31(BMD,ZM,Z) HYNTR
CALL DOT31(DNM,VN,V) HYNTE
DO 25 I 1,3 HYNTR

25 ZVR(I) Z(I) - V(I) - BET*R(I) HYNTR
C HYNTR

DO 40 ITER =1,100 HYNTR
0CALL HYABF(BM,ZM,A,F(l)) HYNTR

CALL HYABF(BN,VN,B,F(2)) HYNTE
CALL DOT31(BMD,A(1,2),AZ) HYNTR
CALL D0T31(DNM,B(1,2),BV) HYNTE
CALL HYDAD(BMD,A,DAD) HYNTR
CALL HYDAD(DNM,B,DBD) HYNTE
CALL MAT3L(DBD,R,S(1,5)) HYNTR
CALL MAT31(DBD,ZVR.BZV) HYJTR
C2 =CN*ALP HYNTR

C SET UP S MATRIX HYNTR
S(4,4) =0.0 HYNTE
S(5,5) =0.0 HYNTR
S(4,6) =(1.0 -F(2))/P2 -V(1)*BZV(1) -V(2)'BZV(2) -V(3)*BZV(3) HYNTE

255



S(5,6) = (1.0 - F(l))/P1 HYNTR
S(4.5) =-BV(1)*R(l) - BV(2)*R(2) - BV(3)*R(3) HYNTR
S(5,4) =0.0 HYNTR
DO 30 1 1,3 HYNTR
S(I,4) =BV(I) HYNTR
S(4,I) = BV(I) HYNTR
S(I,5) = -C2*S(I,5) HYNTR
S(5,I) =AZ(I) HYNTE
S(I,6) =-AZ(I) - ALP*BV(I) - C2*BZV(I) HYNTR
DO 30 J =1,3 HYNTR

30 S(I,J) = C1*DAD(I,J) + C2*DBD(I,J) HYNTR
CALL HYSOL(S,5.5) HYNTR
TALP =ALP +S(4,6) HYNTR
IF(TALP.LE.0.0)TALP = ALP/2.O HYNTE

VALP TALP HYNTR
TBET BET + S(5,6) HYNTR
IF(TBET.LE.0.0)TBET =BET/2.0 HYNTR
BET TBET HYNTR
SS-0.0 HYNTR
ZZ =0.0 HYNTR
DO 35 I = 1,3 HYNTR
SS = SS + DABS(S(I.6)) HYNTR
Z(I) =Z(I + S(I,6) HYN 'E
ZZ =ZZ + DABS(Z(I)) HYNTR
V(I) =Z(I) - BET*R(I) HYNTR

35 ZVR(I = 0.0 HYNTR
CALL MAT31(BMD,Z,ZM) HYNTR
CALL MAT31 (DNM,V,VN) HYNTR

CONVERGENCE TEST DEPENDS ON REAL*4 (1.OE-5) OR REAL*8 (?)HYNTR
IF(SS.LT.1.OE-10*ZZ)GO TO 50 HYNTE
= I HYNTR

L =1 HYNTR
IF(BM(l).LT.0.0)K =2 HYNTR
IF(BN(1).LT.0.0)L =2 HYNTR
DO 37 I 1,3 HYNTR
IF(DABS(ZM(I)).GT.BM(K)) ZM(I) =DSIGN(BM(K),ZM(I)) HYNTR

* IF(DABS(VN(I)).GT.BN(L)) VN(I) = DSIGN(EN(L,VN(I)) HYNTR
= X+ 1 HYNTR

37 L =L +1I HYNTR
CALL D0T31(BMD,ZM,Z) HYNTR
CALL D0T31(DNM,VN,V) HYNTR
DO 38 1 1,3 HYNTR

*38 ZVR(I Z(I) - V(I) - BET*R(I) HYNTR
40 CONTINUE HYNTR

C WRITE(6,45) HYNTR
C 45 FORMAT(' HYNTR DID NOT CONVERGE, CONTACT IGNORED.') HYNTR

BET = 1.0 HYNTR
50 TAB(1 = ALP HYNTR

TAB(2) = BET HYNTR
DO 55 I 1,3 HYNTR
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NTAB(I+2) = ZN(I) HYNTR
55 TAB(I.5) =VN(I) HYJITE

RETURN HYNTE
END HYNTE
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DOUBLE PRECISION FUNCTION HYPEN(BD,E,V) HYPEN
C REV IV 02/07/87HYPEN
C POINT OF MAXIMUM PENETRATION HYPEN
C SOLVES FOR VALUE OF ALP USED BY PLELP HYPEN
C POWERS OF HYPERELLIPSOID MAY BE DIFFERENT HYPEN

IMPLICIT REAL*8(A-H,O-Z) HYPEN
DIMENSION BD(24) ,E(3) ,V(3) HYPEN
FX(A) =A**E(1)i.V(1) +A**E(2)*V(2) +A**E(3) 'V(3)-1 .0 HYPEN
L = HYPEN
VM = V(1) HYPEN
DO 10 I 2,3 HYPEN
IF (V(I).LE.VM) GO To 10 HYPEN
L =I HYPEN
VM = V(I) HYPEN

10 CONTINUE HYPEN
A = V(l) + V(2) + V(3) HYPEN
A = 1.0/A**(1.O/E(L)) HYPEN
DEL A/2.0 HYPEN
APO0.0 IYPEN

12 F =FX(A) HYPEN
IF (DABS(F).LT.1.D-08) GO TO 40 HYPEN
IF (F) 16,40,14 HYPEN

14 IF (A-DEL.LE.O.o) DEL A/2.0 HYPEN
AP =A HYPEN
FP = F HYPEN
A =A - DEL HYPEN
GO TO 12 HYPEN

16 IF (AP.NE.0) GO TO 18 HYPEN
A =A + DEL HYPEN
GO TO 12 HYPEN

1b AM = A HYPEN
FM =F HYPEN

20 IF (FP.EQ.FM) GO TO 40 HYPEN
DEL =-FM*(AP - AM)/(FP -FM) HYPEN
AN AM +DEL HYPEN
IF (AN.EQ.A) GO TO 40 HYPEN
A =AN HYPEN
F = FX(A) HYPEN
IF (DABS(F).LT.1.D-08) GO TO 40 HYPEN
IF (F) 18,40,22 HYPEN

22 FP = F HYPEN
AP = A HYPEN
GO TO 20 HYPEN

40 HYPEN =A HYPEN
RETURN HYPEN
END HYPEN
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SUBROUTINE HYREA (L,H,ABEASAB,BD) NYF IX
C RV IV 12/1l/87HfYFIX

IMPLICIT REAL*8(A-H,O-Z) MYREA
DIMENSION H(2,2.5) m'!ix
AREA = 0.0 HYREA
AB = 0.0 YE
BE 0.0 HYREA
IF (L.LT.2) GO TO 20 HYFII
DO 15 1 =1,L HYFIX
AR =H(l.1,I)*H(2,2,I) - H(1,2,I)'H(2,1,I) HYFIX

*IF (AR.EQ.0.O) GO TO 5 HYFIX
AF B =ABE AR*(H(1,1,I) + H(1,2,I)) HYFIX
B EDB AB'(H(2,1,I) + H(2,2,I)) HYFIX
AREA =AREA + AR HYREA

5 AR =H(1,2,I)*H(2,1,I+1) - H(I.1,I+1)0H(2,j) HYFIX
IF (AR.EQ.0.0) GO TO 15 HYFIX
LB =AD AR*(H(1,1,I41) + H(1,2,I)) HYFIX
BE BE + AR*(H(2,1,I+1) + H(2,2,1)) HYFIX
AREA = AREA + AR HYREA

*15 CONTINUE HYF IX
IF (AREA.LE.0O) GO TO 20 HYFI X
AREA = 3.O*AREA HYRIA
LB = LB/AREA HYREA
BBE BE/AREA HYRIA

.1C AREA =AREA/6.0 HYREA
20 RETURN HYREA

END HYREA
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SUBROUTINE HYSOL(A.N.ND) HYSOL
C REV IV 02/01/88MISDOT

IMPLICIT REALoB(A-H,O-Z) HYSOL
DIMENSION A(ND,8) MI SDOT

C ASSUMES PIVOT ON DIAGONAL , BYPASS O'S HYSOL
11= Ni+ HYSOL
DO 20 L = 1,N HYSOL
IF(A(L,L).IQ.O.O)0O TO 20 HYSOL
Li L + 1 RYSOL
DO 10OJ LlNl HYSOL

10 A(L.J) =A(L,J)/A(L,L) HYSOL
IF(L.EQ.N)GO TO 20 HYSOL
DO 21 I = L1,N HYSOL
IF(A(I,L).EQ.O.0)GO TO 21 HYSOL
DO 15 J = L1.N1 HYSOL

15 A(I,J) = A(I,,j) - A(IL)*A(L.J) HYSOL
V21 CONTINUE HYSOL

20 CONTINUE HYSOL
IF(N.EQ.1)00 TO 30 HYSOL

AC BACKUP HYSOL
* DO 25L =2,N HYSOL

I = l- L HYSOL
Li = I+ 1 HYSOL
DO025 J =L,N HYSOL

25 A(I,Nl) =A(I,I1) -A(I,J)*A(J,Nl) HYSOL
30 RETURN HYSOL

END HYSOL
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SUBROUTINE HYVAL(A,U,R,BD,L) HYVAL
C REV IV 12/11/87HYFIX

IMPLICIT REAL*8(A-H,O-Z) HYVAL
C GIVEN A,U,R: COMPUTE A Z = A#U + R NYVAL

DIMENSION BD(24) ,U(3) ,R(3) ,RM(2) HYFIX
ONE = 1.0 HYF IX
POW = -BD() - 2.0 HYVAL

C ARE THESE THE CORRECT TESTS?? HY7! x
TEST = -BD(1)*0.000001 HYFIX
TESD = 0.000001 HYFIX
CALL HYVBX(U,R,BD(2) ,M,RM) HYVAL
A = 0.0 HYFIX
IF (M.LT.L) GO TO 50 HYFIX

C THIS SHOULD NEVER HAPPEN - IMPLIES R IS OUTSIDE BOX mYix
A= R(L) HYVAL

vIF (DABS(A).LT.TESD) GO TO 50 HYFIX
DEL = A/5.0 HYFIX
NSTEP =0 HYF!IX

C ITERATION LOOP HYFIX
*10 DEL =DEL/4.0 HYFIX

NSTEP =ISTEP + 1 HYFI I
IF (NSTEP.LT.100) GO TO 12 BY?!!
WRITE(6,11) M,A,DEL,F1,F2.L,RM(1),NM(2),UR,BD HYFIX

11 FORMAT(' HY ',14,4Fll.8,I3,2Fll.6/4X.3FI1.6.4X,3FII.G/ HYFIX
4(2X,7F10.4/)) HYFIX

STOP 102 HYFI I
12 F2 =HYVFN(A,U,R,BD.POW) HYFIX

IF (DABS(F2).LT.TEST) GO TO 50 HYFIX
IF (F2) 20,50.30 HYFIX

15 F2 =HYVFN(A.U,R,BD,POW) HYFIX
NSTEP = ISTEP + 1 HYF IX
IF (NSTEP.LT. 100) 113 TO 17 HYFIX
WRITE(6,11) M,A,DEL,F1,F2,L,RM(1),RM(2),U,RBD HYFIX
STOP 103 HYFI X

17 IF (DABS(F2).LT.TEST) GO TO 50 HYFIX
IF (F2) 20,50.35 KYFIX

20 IF (DSIGN(ONE,A).EQ.DSIGN(ONE,A.DEL)) GO TO 22 HYFIX
A AA/2.0 HYFIX

ADL -A HYFIX
GO TO 23 HYFI K

22 DL = DEL HYFIX
A A + DEL HY?!!

23 Fl =F2 HYF IX
*GO TO 15 HYFIX o

25 F2 =HYVFN(A,U,R,BD,POW) HYFIX N

NSTEP =ISTEP + 1 HY?! X
IF (NSTEP.LT.100) GO TO 27 HYFIXI
WRITE(6,11) M,A,DEL,F1,F2,L,RM(1),RN(2),U.R,DD KYFIX
STOP 104 HYFI I

*27 IF (DABS(F2).LT.TEST) GO TO 50 HYFIX
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IF (F2) 35,50,30 HYFIX
30 IF (DSlGN(ONE.A).EQ.DSIGN(ONE.A-DEL)) GO TO 32 HYFIX

A = A/2.0 HYFIX
DL = -A HYF IX
GO TO 33 HYF IX

32 DL =-DEL HYFIX
A = A - DEL RYF IX

33 Fl = F2 HYFIK
GO TO 25 HYFIX

35 IF (Fl.EQ.F2) GO TO 50 HYFIX
A = A + F2*DL/(F1 - F2) HYFIX
IF (DABS(DEL).GT.TESD) GO TO 10 HYFIX

C HYVAL
50 RETURN HYVAL

END HYVAL

17p
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pSUBROUTINE HYVBX(Q,S,B,M,RM) HYVBX
C REV IV 02/07/87HYVBX

IMPLICIT REAL*8(A-H,O-Z) HYVBX
DIMENSION Q(3) ,S(3) ,B(3) ,RM(2) HYVBX

C FINDS LIMITS OF BOX IN DIRECTION Q, Z =R*Q + S HYVBX
LOGICAL VAL HYVBX
M = 0 HYVBX
C =-1.0 HYVBX
DO 30 I 1,3 HYVBX
IF(Q(I) .EQ.O.0)GO TO 30 I*YVBX
DO 25 K =1,2 HYVBX
VAL =.TRUE. HYVEX
D =C*B(I) - SCI) HYVBX
DO 10 J = 1,3 HYVEX
IF(J.EQ.I)GO TO 10 HYVEX
IF(DABS(D*Q(J) + S(J)*Q(I)).GT.DABS(B(J)*Q(I)))VAL = FALSE. HYVBX

C IF(DABS(R*Q(J) + S(J)).GT.B(J))VAL = FALSE. HYVBX
10 CONTINUE HYVBX

*IF(.NOT.VAL)GO TO 25 HYVBX
R D/Q(I) HYVBX
IF(M.EQ.O)GO TO 20 HYVBX
DO 15 L =1,M HYVBX
IF(R.EQ.RM(L)) GO TO 25 HYVEX

15 CONTINUE HYVBX
20 M = Mi + I HYVBX

RM(M) = R HYVBX
k25 C = -C HYVBX

30 CONTINUE HYVEX
IF(M.EQ.0)GO TO 35 HYVBX
IF(RM(1).LT.RM(2))GO TO 35 HYVBX
R =RM(l) HYVBX
RUM = BH(2) HYVBX
RM(2) =B HYVBX

35 RETURN HYVEX

END YB
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DOUBLE PRECISION FUNCTION HYVFN(A,U,RB,P) HYVFN
C REV IT 12/11/87HYVFN

IMPLICIT REAL*8(A-li,O-Z) HYVFN
DIMENSION U(3) ,R(3) ,B(24) HYVFI
F =-1.0 HYVFN

-~DO 10 I = 13HYFN

Z =A*U(I) + R(I) HYVFN
C =B(I+16) HYVFI
IF (P.GT.0.0) C =HYFCN(C,Z,B(I+1).P) HYVFN

10 F =F +C*Z**2 HYVFE
HYVFN =F HYVFN
RETURN HYVFN
END HYVFN
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SUBROUTINE IMPLS2(MODE,J,H) IMPLS2
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE UPDATE WHEN JOINT J LOCKS TO APPLY IMPULSE IMPLS2
C TO SET P.(D(M)'W(M) - D(N)'W(I)) = 0 IMPLS2

N c IMPLS2
C ARGUMENTS: IMPLS2
C MODE - 0: FULL LOCK P = IMPLS2
C 1: AXIS (H) FREE P = I-HH' IMPLS2
C -1: AXIS (H) LOCKED P z HH' IMPLS2
C I MPLS2
C J - JOINT IDENTIFICATION NUMBER IMPLS2

* C IMPLS2
C H - AXIS VECTOR IMPLS2
c IMPLS 2
C IMPLS2

IMPLICIT REALft8(A-H,O-Z) IMPLS2
COMMON/CONTRL/ TIME.NSEG,NJNT,NPLNBLTNBAG.NVEHNGRND, IMPLS2

* IS,NQ,NSDNFLXNHRNSS.NWINDFNJNTF.NPRT(35) ,NPG PAGE
*COMMON/SGMNTS/ D(3,3.30),WMEG(3,3OLWMEGD(3,30),U1(3,30),U2(3,30).IMPLS2

* SEGLP(3P30) ,SEGLV(3,30) ,SEGLA(3.30) ,NSYM(30) IMPLS2
COMMON/DESCRP/ PHI (3,30) ,W(30) ,RW(30) ,SR(4,80) ,HA(3,80) ,HB(3,00), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRING(5,Q0) ,VISC(7,90), IMPLS2
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) IMPLS2

COMMON/CMATRX/ V1(3,30) ,V2(3,30) ,V3(3,12) ,B12(3,3,60) ,A22(3,3,6O) .IMPLS2
F(3,30),TQ(3.30),WJ(30),All(3,3.30) SLIP

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), IMPLS2
ft HHT(3.3,12),RK1(3,12),RR2(3,12),QQ(3,12),TQQ(3,12),IMPLS2
ftRQQ(3,12),HQQ(3,12),SQQ(12).CFQQ(12), IMPLS2
ft KQ1(12) ,KQ2(12) ,KQTYPE(12) IMPLS2

COMMON/FLXBLE/ HF(4,12,8) ,B42(3,3,24) .V4(3,8) ,NFLEX(3,8) IMPLS2
COMMON/TEMPVS/ SM(3) ,SN(3),TM(3,3),TN(3,3) .T(3.4) .TT(3,4) IMPLS2
DIMENSION TWA(3.3,30) ,TLA(3,3,30).H(3) IMPLS2

~'..yCALL ELTIME(1,28) IMPLS2
M = JNT(J) IMPLS2
N =J.1 IMPLS2
DO 20 L=1,3 IMPLS2

SDO 12 K=1,NGRND IMPLS2
DO 12 I=1.3 IMPLS2
U1(I,K) =0.0 IMPLS2

12 U2(I,K) =0.0 IMPLS2
DO 13 X=1,NJNT IMPLS2
DO 13 I1.3 IMPLS2
Vl(I,K) = 0.0 IMPLS2

13 V2(I.K) =0.0 IMPLS2
IF (NQ.LE.O) GO TO 15 IMPLS2
DO 14 K=1,NQ IMPLS2
DO 14 I=1,3 IMPLS2

14 V3(I,K) =0.0 IMPLS2
15 IF (NFLX.EQ.O) GO TO 18 IMPLS2

DO 19 Kzl,NFLX IMPLS2
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DO 19 I=1,3 IMPLS2
19 V4(I,K) =0.0 IMPLS2
18 DO 16 1=1,3 IMPLS2

U2(IM = RPHI(I,M)*D(I,L,M) IMPLS2
16 U2(IN =-RPHI(I.N)*D(I,L,N) IMPLS2

CALL DAUX(L) I MPLS2
DO 17 K=1,NGRND IMPLS2
DO 17 I=1,3 IMPLS2
TLA(I,L,K) = SEGLA(I,K) IMPLS2

17 TWA(I,L,K) = WMEGD(I,K) IMPLS2
20 CONTINUE IMPLS2

CALL D0T33(D(1,1,M),TWA(1,l,M),TM) IMPLS2
CALL D0T33(D(l,1,N) ,TWA(1,1,N) ,TN) IMPLS2
CALL DOT31(D(1,1,M),WMEG(1,M), SM) IMPLS2
CALL DOT31(D(1,1,N),WMEG(1,N), SN) IMPLS2
DO 22 I=1,3 IMPLS2
DO 21 X=1,3 IMdPLS2
T(I,K) = TM(I,X) - TN(I,X) IMPLS2

* 21 TTIXK = T(IK IMdPLS2
T(I,4) = SN(I - SUM IMPLS2

22 TT(I,4) = HMI IMLPLS2
IF (MODE.GE.0) CALL DSMSOL(T,3,3) IMPLS2
IF (MODE.GT.0) CALL DSMSOL(TT,3,3) IMPLS2
IF (MODE) 24,29,25 IMPLS2

24 ST 0.0 IMdPLS2
STT =XDY(H,T,H) IMPLS2
GO TO 26 I MPLS 2

25 ST =1.0 IMPLS2
STT =-(H(1')*TT(1,4) + H(2)*TT(2,4) + H(3)*TT(3,4)) IMPLS2

26 STT =(H(1)* T(1,4) + H(2)* T(2,4) + H(3* T(3,4))/STT IMPLS2
DO 27 I=1.3 IMPLS2

27 T(I,4) = ST*T(I,4) +STT*TT(I,4) IMPLS2
29 DO 30 K=1,NGRND IMPLS2

DO 30 I=1,3 IMPLS2
DO 30 L=1,3 IPS
SEGLVIXK = SEGLVIK + T(L,4)*TLA(I,L,K) IMdPLS2

*30 WMEG (IK = WMEG (IXK+ T(L,4)*TWA(I,L,K) I?0LS2
IF (NPRT(3).NE.O) CALL PRINT(6HIMPLS2) IMPLS2
CALL ELTIME(2,28) IMPLS2
RETURN IMPLS2

P END I MPLS2
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SUBROUTINE IMPULS(Il,12,13) IMPULS
C REV IV 07/24/86SLIP
C ARGUMENTS: 11I I - IMPULS FOR PLELP. IMPULS
C 3 - IMPULS FOR SEGSEG. IMPULS
C 4 - IMPULS FOR VISPR OR EJOINT IMPULS
C 12 =INDEX OF CONTACTING SEGMENT OR JOINT AXIS IMPULS
C 13 =INDEX OF PLANE, SEGMENT OR JOINT AXIS IMPULS
C IMPULS
C IMPULS

IMPLICIT REAL*8 (A-H.O-Z) IMPULS
COMMON/CONTRL/ TIME, NSEG,NJNT ,NFL ,NBLT ,NBAG, NVEH ,NGRND, IMPULS

* ISNQ,NSD,NFLXNHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),Ul(3,30),U2(3,30),IMPULS

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) IMPULS
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60) , SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), IMPULS
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30),JOINTF(30) IMPULS

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),IMPULS
*F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

0COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 6), IMPULS
* MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,10,6), IMiPULS
*NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) IMPULS

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), IMPULS
* HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),IMPULS
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), IMPULS

KQI(12) ,KQ2(12) ,KQTYPE(12) IMPULS
*COMMON/FLXBLE/ HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) IMPULS

COMMON/TEMPVI/ CREST,TTI(3) ,RlI(3) ,R2I(3) ,JSTOP(4,2,30) IMPULS
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
DIMENSION TEMP(3),DWR1(3),DWR2(3),DWR3(3),DWR4(3),VREL(3),DV(3) IMPULS
IF (TIME.EQ.O.O) GO TO 99 IMPULS

C I MPULS
C SPECIAL SETUP FOR CALL TO SUBROUTINE DAUX IMPULS
C REPLACE SETUP WITH Ul,U2,V1,V2,V3 =0. IMPULS
C ASSUME OTHER ARRAYS FROM PREVIOUS CALL TO DAUX. IMPULS
C IMPULS

CALL ELTIME(1,27) IMPULS
0CALL OUTPUT(O) IMPULS

KQTEST =0 IMPULS
NT=O0 IMPULS
IF (I1.EQ.1) NT =NTPL (12,13) IMPULS
IF (I1.EQ.3) NT =NTSEG(12,I3) IMPULS
IF (NT.EQ.O) GO TO 29 I MPULS

-KQ =-NTAB(NT41) IMPULS
IF (KQ.LE.O) GO TO 29 IMPUL.
KQTYPE(KQ) = IABS(KQTYPE(KQ)) IMPULS
CALL DAUX(O) IMPULS

29 IF (NQ.LE.O) GO TO 31 IMPULS
DO 30 J=1,NQ IMPULS
DO 30 I=1,3 IMPULS
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30 V3(IJ) = 0.0 IMPULS
31 DO 32 J=1,NGRND IMPULS

DO 32 I=1,3 IMPULS
U1(I,J) =0.0 IM[PULS

32 U2(I,J) =0.0 IMPULS
IF (NJNT.LE.O) GO TO 21 IMPULS
DO 33 J=1,NJNT IMPULS
DO 33 I=1,3 I MPULS
V1(I,J) =0.0 IMPULS

33 V2(I,J) =0.0 IMPULS
p21 IF (NFLX.EQ.O) GO TO 23 IMPULS

DO 22 J=1,NFLX IMPULS

AT F2IST3 CONACUIFNO
22 V4(I.J) =0.0 IMPULS

C REPLACE CALLS TO CONTACT AND VISPE WITH SINGLE CALL IMPULS

C IMPULS
*23 IF (I1.NE.1) GO TO 34 IMPULS

NT =NTPL(12,13) IMPULS
Ml =MPL(l,12,I3) IMPULS
M2 = MPL(2,I2,I3) IMPULS
M3 =MPL(3,I2,I3) IMPULS
CALL PLELP(M2,M3,Ml,13,NT) IMPULS
IF (NTAB(NT.1).LT.O) GO TO 37 IMPULS
1(1 = M2 IMPtJLS
K(2 =MI IMPULS
GO TO 39 IMPULS

34 IF (I1.NE.3) GO TO 35 IMPULS
NT = NTSEG(12,I3) IMPULS
MI MSEG(1,I2,13) IMPULS
M2 =MSEG(2,I2,I3) IMPULS
M3 = MSEG(3,I2,I3) I MPULS
CALL SEGSEG(13,MI,M2,M3,NT) IMPULS
IF (NTAB(NT+1).LT.O) GO TO 37 IMPULS
KI = 13 IMPULS
1(2 = M2 IMPULS
Go TO 39 IMPULS

35 IF (Il.NE.4) WRITE (6,36) I1,I2,13 IMPULS
36 FORMAT('O IMPROPER ARGUMENTS TO SUBROUTINE IMPULS'/ IMPULS

* 'ARGUMENTS ='. 316 /IMPULS
PROGRAM TERMINATED' )IMPULS

*IF (I1.NE.4) STOP 33 IMPULS
C IMPULS
c RECALL VISPR FOR JOINT STOP. IMPULS
C IMPULS

IF (IABS(IPIN(I3)).NE.4) GO TO 25 IMPULS
CALL EJOINT(I2,I3) IMPULS

*GO TO 26 IMPULS
25 CALL VISPR(I2,I3) IMPULS
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26 KI = IABS(JNT(I3)) IMPULS
K(2 =13+1 IMPULS
GO TO 39 IMPULS

C IMPULS
C SET UP SPECIAL U1.U2 FOR FIRST CONTACT OF CONSTRAINT. IMPULS
C IMPULS

37 KQ = -NTAB(NT+1) IMPULS
KQTEST =1 IMPULS
KQTYPE(KQ) =-IABS(KQTYPE(KQ)) IMPULS
Kl = KQ1(KQ) IMPULS
K(2 =KQ2(KQ) IMPULS
IF(IG.SG GO TO 38 IPL
CALL MAT31(A23(1,1,2*KQ-1),QQ(1,KQ),U2(1,Kl)) IMPULS

38AIF (K2.T.NSEG) GO TO 39 (1KQU21,l IMPULS
CALLF MA2.T1(13(,1,*K GOQ(1KTOU1139 IMPULS

NCALL MAT31(A23(1,1,2*KQ ),QQ(1,KQ),U2(1,K2)) IMPULS
C ALMT1A3112KQ )Q(,Q,21K) IMPULS

C FIA EU FU N 2IMPULS
*C FIA EU FU N 2IMPULS

39D 0J:,GN IMPULS

DO 40 I=1,3 IMPULS

40 U2(I,J) =U2(I,J)*RPHI(I,J) IMPULS
CALL DAUX(I1) IMPULS
IF (KQTLST.EQ.1) KQTYPE(KQ) =IABS(KQTYPE(KQ)) IMPULS
IF (NPRT(1C).NE.O) CALL PRINT(6HPREIMP) IMPULS
IF (Il.GT.3) GO TO 51 IMPULS
IF (NPRT(1O).NE.O) WRITE (6,42) RlI,R2I IMPULS

42 FORMAT ('O'/(6G20.8)) IMPULS
CALL CROSS(WMEG (1,K1),R1I(1),TEMP) IMPULS
CALL DOT31(D(1,1,Kl),TEMP,DWR1(1)) IMPULS
CALL CROSS(WMEG (1,K2),R21(1),TEMP) IMPULS
CALL DOT31(D(1,1,K2),TEMP,DWR2(1)) IMPULS
CALL CROSS(WMEGD(1,Kl),R1I(l),TEMP) IMPULS
CALL DOT31(D(1,1,Kl),TEMP,DWR3(l)) IMPULS
CALL CROSS(WMEGD(1,K2),R2I(l),TEMP) IMPULS
CALL DOT31(D(1,1,K21',TEMP,DWR4(l)) IMPULS
TVREL =0.0 IMPULS
TDV =0.0 IMPULS
DO 50 I=1,3 IMPULS
VREL(I) = SEGLV(I,1(1)+DWR1(I) - SEGLV(I,K2)-DWR2(I) IMPULS

dDV (I) =SEGLA(I,Kl)+DWR3(I) - SEGLA(I,K2)-DWR4(I) IMPULS
*TYREL = TVREL + TTI(I)*VREL(I) IMPULS

50 TDV = TDV + TTI(I)*DV (I) IMPULS
GO TO 53 I MPULS

51 CALL DOT31(D(1,1,Kl),WMEG (1,1(1),DWR1(1)) IMPULS
CALL DOT31(D(1,1,K2).WMEG (1,K2),DWR2(1)) IMPULS
CALL DOT31(D(1,1,Kl),WMEGD(1.K1),DWR3(l)) IMPULS

*CALL DOT31(D(l,1,K2),WMEGD(1,K2),DWR4(l)) IMPULS
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TVREL =0.0 IMPULS
TDV = 0.0 IMPULS
DO 52 I=1.3 IMPULS
VREL(I = DWR1I) - DWR2(I) IMPULS
DV QI) =DWR3(I) - DWR4(I) IMPULS
TVREL = TVREL + TTI(I)*VREL(I) IMPULS

52 TDV =TDV + TTI(I)*DV (I) IMPULS
53 ALPHA =0.0 IMPULS

C IMPULS
C NOTE: CREST IS SUPPLIED AS (1+E)/2 WHERE E IS THE CLASSICAL IMPULS
C COEFFICIENT OF RESTITUTION BUT WITH A RANGE OF -1 TO +1. IMPULS
C CREST HAS A RANGE OF 0 TO +1 WHERE 0 (E=-I) REPRESENTS NO IMPULSE.IMPULS
C IMPULS

IF (TDV.NE.0O) ALPHA =-2.ONCREST*TVREL/TDV IMPULS
IF (NPRT(1O).NE.0) WRITE (6,42) DWR1,DWR2,DWR3,DWR4, IMPULS

:DO 60=1,NGRD VR ES ,ALPH IMPUL!

ALPHA ,TDSEGLST(ILJ) IMPULS

PRON 60 HIMPULS) I MPULS

CAL ELPTM(2,).N.)CL UPT IMPULS

99RETURN IMPULS
END IMPULS
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SUBROUTINE INITAL INITAL
C REV IV 07/24/86SLIP
C PERFORMS CARD INPUT AND COMPUTATIONS FOR INITIAL INITAL
C POSITIONING OF THE CRASH VICTIM'S BODY SEGMENTS. INITAL
C INI TAL

IMPLICIT REAL*8(A-H,O-Z) INITAL
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, INITAL

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30OLINITAL

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) INITAL
COMMON/DESCRP/ PHI(3,30) .W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60) , SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), INITAL
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) INITAL

COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) ,AXV(3,6) ,VATAB(6,501,6), VEHICL
* VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) INITAL

COMM(ON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), INITAL
BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), INITAL
JOINT(30) ,CGS(30) ,JS(30) INI TAL

COMMON/CEULER/ IEULER(30) ,HIR(3,3,QO) ,ANG(3,30) ,ANGD(3,30), JDRIFT
*FE(3,30),TQE(3,3O),CONST(5,30) JDRIFT

REAL DATE ,COMENT ,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL ,BAGTTL ,SEG ,JOINT INITAL
LOGICAL*I CGS,JS INITAL
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), INITAL

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ TMP(140) ,WMGDEG(3,30) ,T(3) .5(3) ,A(3,2) ,Z(3,3) SLIP

C NOTE :CHAIN ALSO USES TEMPVS. INITAL

C DIMENSION YPR(3,30) , IYPR(4,30) INITAL

C INPUT CARD G.l.A (PLOT COORDINATES OF VEHICLE REFERENCE ORIGIN) INITAL
C INI TAL

READ(5,22) ZPLT.I1 ,J1 ,I2,J2,I3 INITAL
A22 FORMAT(3FI0.O,5I4) INITAL

A,. (1) = 10.0 INITAL
S(2) = 6.0 INITAL

S()= 1.0 INITAL
C INITAL

*C IF JitO, INPUT CARD G.l.B (PLOT SCALING INPUT) INITAL
C INITAL

IF (Jl.NE.O) READ (5,22) S I NI TAL
SPLT(1) = 1.0/S(3) INITAL
SPLT(2) = 1.0/S(3) INITAL
SPLT(3) = -(S(1)/S(2))/S(3) INITAL

*WRITE (6,23) NPG,ZPLT,I1,J1,I2,J2,I3,S PAGE
NPG=NPG+1 PAGE

23 FORMAT('l SUBROUTINE INITAL INPUT',98X,'PAGE',15/120X.'CARD 0.1'/ PAGE
*ZPLT(X) ZPLT(Y) ZPLT(Z) Il Ji 12 J2 13',INITAL

' SPLT(1) SPLT(2) SPLT(3)'/3FlO0,5I6,3F10.2) INITAL
C IN ITAL

*C INPUT CARDS G.2.A - G.2.N I NI TAL
C INITAL
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IN V v v V IWT L-W i 1I1U IW7n

C INITIAL LINEAR POSITION (IN) AND (IF 13=1) VELOCITY (IN/SEC) INITAL
C OF EACA BASE BODY SEGMENT. IF 13=0, VELOCITY WILL BE SET TO INITAL
C INITIAL VELOCITY OF VEHICLE. INPUTS IN INERTIAL REFERENCE. INITAL
C INITAL4DO 37 J=1,NSEG INITAL

IF(J.GT.1.AND.IABS(JNT(J-1)).GT.O) GO TO 37 INITAL
READ(5,24) (SEGLP(I,J),I=1,3),(SEGLV(I,J),I=1,3) INITAL

24 FORMAT M610.O , 413) I NI TAL
IF(I3.GT.O) GO TO 37 INITAL
DO 36 I=1,3 INITAL

36 SEGLV(I,J) = SEGLV(I,NVEH) INITAL
37 CONTINUE INITAL

C INITAL
C INPUT CARDS G.3.A - G.3.N INITAL
C INITAL
C FOR EACH BODY SEGMENT SUPPLY YAW, PITCH AND ROLL (DEGREES) INITAL
C AND (IF 13=1) THE ANGULAR VELOCITY IN LOCAL REFERENCE (DEG/SEC). INITAL

NC IF 13=0, THE ANGULAR VELOCITY (BLANK ON INPUT CARDS) WILL BE SET INITAL
*C EQUAL TO THE INITIAL ANGULAR VELOCITY OF THE VEHICLE. INITAL

C INITAL
FIRST = 0.0 INITAL
DO 40 J=1,NSEG INITAL
READ (5,24) (YPR(I,J),I=1,3),(WMGDEG(I,J).I=1,3),(IYPR(I,J),I=1,4)INITAL
ID1 = IYPR(1,J) INITAL
DO 38 I=1,3 INITAL
IF (ID1.EQ.0) IYPR(I,J) = I I NI TAL

38 WMEG(I,J) = WMGDEG(I,J)*RADIAN INITAL
IF (IDl.GE.O) GO TO 60 INITAL

C INITAL
C READ CARD G.3.J2 FOR SEGMENT NO. J WHEN IYPR(1,J) IS NEGATIVE. INITAL
C INITAL

READ (5,24) A,II,IK,JJ,JK INITAL
IJ = II INITAL
LK = IK INITAL
DO 54 K=1.2 INITAL
IF (IJ.GT.0) GO TO 52 INITAL
DO 51 I=1,3 INITAL

51 Z(I,LK) = A(I,K) INITAL
GO TO 53 INITAL

52 DAl =A(1,K)*RADIAN INITAL
DA2 = A(2,K)*RADIAN INITAL
SAl =DSIN(DA1) INI TAb
SA2 = DSIN(DA2) INI TAL
CAI = DCOS(DAl) INITAL
CA2 =DCOS(DA2) INITAL

N"IJi = IJ+i INITAL
IJ2 = IJ+2 INITAL
IF (IJ1.GT.3) IJI= IJ1-3 INITAL
IF (IJ2.GT.3) IJ2= IJ2-3 INITAL
SGN = 1.0 INITAL
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IF (SA1.LT.O.O .AND. CA2.LT.0) SGN -1.0 INITAL
Z(IJ ,LK) = SGN*SA1*CA2 INITAL
Z(IJ1,LK) =SGN*SA1*SA2 INITAL
Z(IJ2,LK) = SGN*CA1*CA2 INITAL

53IJ = JJ INITAL
54 LK = J INITAL

ZDOTIJ = Z(1,IK)*Z(1,JK) + Z(2,IK)*Z(2,JK) + Z(3,IK)*Z(3.JK) INITAL
ZDOTII = Z(1,IK)*Z(1,IK) + Z(2,IK)*Z(2,IK) + Z(3,IK)*Z(3,IK) INITAL
RATIO = ZDOTIJ/ZDOTII INITAL
DO 55 I=1,3 INITAL

55 Z(IJK) =Z(I,JK) - RATIO*Z(I,IK) INITAL
*K = 6-IK-JK INITAL

IT =MOD(JK-IK+3,3) INITAL
IF (IT.EQ.1) CALL CROSS(Z(1,IK),Z(1,JK),Z(1,LK)) INITAL
IF (IT.EQ.2) CALL CROSS(Z(1,JK),Z(1,IK),Z(1,LK)) INITAL
DO 57 K=1,3 INITAL
IYPR(K,J) =4- INITAL
SUM = 0.0 INITAL
DO 56 I=1,3 INITAL

56 SUM zSUM + Z(I,K)**2 INITAL
SQUM = DSQRT(SUM) INITAL
DO 57 I=1,3 INITAL

.457 D(K,I,J) = Z(I,K)/SQUM INITAL 4

CALL YPRDEG (D(1,1,J),YPR(1,J)) INITAL
IF (FIRST.EQ.O.0) WRITE (6.58) INITAL

58 FORMAT('O INITIAL ANGULAR ROTATIONS COMPUTED FROM CARDS G.3.J2'// INITAL
* 'SEGMENT',10X,'SEGMENT PRIMARY AXIS', INITAL
*12X, 'SEGMENT SECONDARY AXIS' ,30X, 'ANGULAR ROTATIONS (DEG) '/INITAL

*'B3',7X,'II IK JJ JK',gX,'YAW',6X,'PITCH',5X.'ROLL'/) INITAL
FIRST =1.0 INITAL
WRITE (6,59) J,SEG(J),A,II,IK,JJ,JK,(YPR(I,J),I=1,3) INITAL

59 FORMAT (14,l1X,A4,3X,3FlO.3,3X,3FlO.3,3X,4I4,3X,3F10.3) INITAL
60 M = IYPR(4,J) INITAL

IF (M.EQ.O) M=NGRND INITAL
TF (M.GE.J .AND. M.LE.NSEG) STOP 24 INITAL
IF (J.EQ.1) GO TO 80 VAXCHG

S IF (M.L.O .AND.-M.NE.IABS(JNT(J-1))) STOP 25 IIA

80 CALL DRCIJK (D,YPR,IYPR,HT,J) VAXCHG
IF (13.GT.0) GO TO 40 INITAL

-CALL DOT31(D(1,1,NVEH),WMEG(1,NVEH),T) INITAL
a..CALL MAT31(D(1,1,J),T,WMEG(1,J)) INITAL

0DO 39 I=1,3 INITAL
39~ WMGDEG(I,J) = WMEG(I,J)/RADIAN INITAL
40 CONTINUE INITAL

CALL VEHPOS - NI TAL
IF(NJNT.EQ.O) GOTO 41 JDRIFT

CALL CHAIN(O) JDRIFT
CALL EJOINT(1,O) JDRIFT

DO6 =INN JRF
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IF(IABS(IPIN(J)).NE.4) GOTO 62 JDRIFT
IF(IEULER(J).NE.2) GOTO 62 JDRIFT
DAl ANG(2,J) + CONST(2.J) JDRIFT

CONST(4,J) =DCOS(DA1) JDRIFT
CONST(5,J) = DSIN(DA1) JDRIFT

62 CONTINUE JDRIFT
C INITAL
C OUTPUT INITIAL BODY SEGMENT POSITIONS. INITAL
C INITAL

41 WRITE (6,42) UNITL,UNITL,UNITT JDRIFT
42 FORMAT('O INITIAL POSITIONS (INERTIAL REFERENCE)',70X,'CARDS G.2'/INITAL

* I'SEGMENT',11X,'LINEAR POSITION (',A4,')', INITAL
*14X,'LINEAR VELOCITY (',A4,'/',A4,')'/ AFREVS

f NO. SEG',2(9X,'X',1lX,'Y',11X,'Z',5X) )INITAL
WRITE (6,43) (J,SEG(J),(SEGLP(I,J),I=1,3),(SEG3LV(I,J),I=1,3) INITAL

* J=I,NSEG) INITAL
43 FORMAT(14, 1X,A4,3X,3Fl2.5,3X,3FI2.Z-) INITAL

WRITE (6,44) UNITT INITAL
* 44 FORMAT('O INITIAL ANGULAR ROTATION AND VELOCITY' ,71X,'CARDS G.3'//INITAL

* 'SEGMENT',11X.'ANGULAR ROTATION (DEG)', AFREVS
*14X,'ANGULAR VELOCITY (DEG/',A4,')'/ INITAL

p.-.* 'NO. SEG',8X,'YAW',8X,'PITCH',7X,'ROLL', INITAL
*13X,'X' ,1LX,'Y' ,11X,'Z' ,15X,'IYPR' )INITAL

WRITE (6,46) (J,SEG(J) ,(YPR(I,J) .1=1,3), (WMGiDEG(I,J) ,I=1.:3) , INITAL
(IYPR(I,J) .1=1,4) ,J=1.NSEG) INITAL

46 FORMAT(14 , X,A4,3X,3Fl2.5,3X,3F12.5,3X,4I4) INITAL
IF (13.EQ.0) WRITE (6,45) INITAL

45 FORMAT('O LINEAR AND ANGULAR VELOCITIES HAVE BEEN SET EQUAL TO THEINITAL
*INITIAL VEHICLE VELOCITIES.') INITAL
IF (NHRNSS.NE.O) CALL HEPLAY INITAL
IF (I1.EQ.15) CALL EQUILB (YPRPIYPR) INITAL
CALL UNIT1(O) JDRIFT
CALL ROTATE INITAL
CALL ELTIME(2,2) INITAL
RETURN INITAL
END INITAL
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SUBROUTINE INTERS(A,B,XM,T,X,V,AX) INTERS
C REV IV 07/23/86TWOPI
C DETERMINES INTERSECTION OF ELLIPSOIDS INTERS
C X'AX = 1 INTERS
C (X'-M')B(X-M) = 1 INTERS
C WHERE A AND B ARE ELLIPSOID MATRICES INTERS
C IF T ENTERS AS +1.0 , A IS EXTERNAL TO B AND INTERS
C AS -1.0 , A IS INTERNAL TO B. INTERS
C INTERS
C IF V ENTERS AS NON-ZERO, WILL USE PREVIOUS VALUE FOR START. INTERS
C (AX) RETURNS AS (A)*(X). INTERS
C INTERS
C RETURNS T)1 - NO INTERSECTION INTERS
C T<I - INTERSECTION IN WHICH CASE X WILL INTERS
C CONTAIN COORDINATES OF CONTACT OF INTERS
C CONTRACTED ELLIPSOIDS. INTERS
C INTERS

IMPLICIT REAL*8 (A-H,O-Z) INTERS
DIMENSION A(3,3),B(3,3)LXM(3),X(3) INTERS

* DIMENSION C(3,4),Z(3),BM(3),AX(3),AM(3) INTERS
EQUIVALENCE (Z(1),C(I,4)) INTERS
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), INTERS

* UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
C INITIALIZATION INTERS
C EVALUATE BM,M'AM,M'BM INTERS

*c SET N1=O, V=K"BMM'AM INTERS
N = 0 INTERS
BMM = 0.0 INTERS
AMM = 0.0 I NTERS
DO 11 I=1,3 INTERS
BM(I) 0.0 INTERS
AM(I) = 0.0 INTERS
DO 10 J=1,3 INTERS
IF (DABS(A(I,J)).LT.EPS(20)) A(I,J) = 0.0 INTERS
AM(I) = AM(I) + A(I,J)*XM(J) INTERS
IF (DABS(B(I,J)).LT.EPS(20)) B(I,J) =0.0 INTERS

10 BM(I) = BM(I) + B(I,J)*XM(J) INTERS
SBMM = BMM + XM(I)*BM(I) INTERS

11 AMM = AMM + XM(I)*AM(I) INTERS
IF (V.EQ.0.0) V=T*DSQRT(BMM/AMM) INTERS
IDONE 0 INTERS

C NEWTON-RAPHSON ITERATION FOR INTERS
C G(V) = FA(V)-FB(V) = 0 INTERS

* C SOLVE (VA+B)X BM FOR X INTERS
ITER = 0 INTERS

20 ITER = ITER+I INTERS
DO 22 I=1,3 INTERS
DO 21 J=1,3 INTERS

21 C(I,J) = V*A(I,J) + B(I,J) INTERS
22 Z(I) = BM(I) INTERS
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CALL DSMSOL(C,3,3) INTERS
C EVALUATE AX INTERS
C FA(V = X'AX INTERS
C FB(V) =-V(X'-M')AX INTERS

FA = 0.0 INTERS
FB = 0.0 INTERS I

CALL MAT31(A,Z,AX) INTERS
DO 30 I=1,3 INTERS
X(I) =Z(I) INTERS

NFA = FA+X(I)*AX(I) INTERS
30 FB =FB+(X(I)-XM(I))*AX(I) INTERS

FB =-V*FB INTERS
IF (T.LT.0) FA = 1.0/FA INTERS
IF (IDONE.EQ.1) GO TO 60 INTERS

C TEST FOR INTERSECTION INTERS
IF (FA-FB) 32,60,31 INTERS

CIF FA>FB>1, NO INTERSECTION INTERS
N31 IF (T.GT.O.0.AND.FB.LT.I.0) G0 TO 40 INTERS
*IF (T.LT.0.0.AND.FA.GT.1.O) GO TO 40 INTERS

IF (N.EQ.O) GO TO 60 INTERS

GO TO 62 INTERS
C IF FA(FB(1 , INTERSECTION INTERS

N32 IF (T.GT.0.O.AND.FB.LE.1.O) N=1 INTERS
IF (T.LT.O.0.AND.FA.GE.1.O) N=1 INTERS

C SOLVE (VA+B)Z =AX FOR Z INTERS
40 DO 42 I=1,3 INTERS

DO 41 J=1,3 INTERS
41 C(I.J) = V*A(I,J) + B(I,J) INTERS
42 Z(I) = AX(I) INTERS

CALL DSMSOL(C,3,3) INTERS
C F'A(V) =-2X'AZ INTERS

CALL MAT31 (A,Z,AX) INTERS
FPA = X(1)*AX(1) INTERS

+ X(2)ftAX(2) INTERS
+ X(3)*AX(3) INTERS

FPA = -(FPA+FPA) INTERS
*C DV =-G(V)/G'(V) INTERS

DV =1.0 + V INTERS
IF (T.L"T.0.O) DV = V-FA**2 INTERS
DV =(FB-FA)/(DV*FPA) INTERS
IF (ITER.GE.50) GO TO 62 INTERS

C TEST FOR CONVERGENCE INTERS
*IF (T*(V+DV).LE.O.0) DV =-0.5*V INTERS

V =V'+DV INITERS
DV DABS (DV/V) INTERS
IF (DV.LE.EPS(12)) IDONE=1 INTERS
GO TO 20 INTERS

C FA(VM FB(B), RETURN INTERS
*60 IF (T.LT.O.O) FA =1.0/FB INTERS

T DSQRT(FA) INTERS
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IF (FA.GT.I.O) GO TO 61 INTERS

GO TO 71 INTERS
61 IF (N.EQ.O) GO TO 71 INTERS
62 WRITE (6,63) INTERS
63 FORMAT(' INTERS ITERATION DID NOT CONVERGE') INTERS
71 CONTINUE INTERS

RETURN INTERS
END INTERS
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SUBROUTINE KINPUT K INPUT
C REV IV 07/23/86TWOPI
C PERFORMS THE FOLLOWING CARD INPUT AFTER CARDS E.1-E.4 (SUBROUTINE KINPUT
C CINPUT) AND BEFORE CARDS F. 1-F.5 (SUBROUTINE FINPUT). KINPUT
C CARD E.5 -NO LONGER REQUIRED WINDOP
C CARDS E.6 -DEFINITIONS OF WIND FORCE FUNCTIONS AND DRAG WINDOP
C COEFFICIENT FUNCTIONS WINDOP
C CARDS E.7 -DEFINITIONS OF JOINT RESTORING FORCE FUNCTIONS KINPUT
C K INPUT

IMPLICIT REAL*8(A-H.O-Z) KINPUT
COMMON/CONTRL/ TIME ,NSEG ,NJNT ,NPL ,NBLT ,NBAG,NVEH, NGRND, KINPUT

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPBT(36) ,NPG PAGE
COMMON/TABLES/MXNTI.MXNTB,MXTBI,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)DIMENB
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), KINPUT

UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), WINDOP

BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), WINDOP
VJOINT(30),CGS(30),JS(30) WINDOP

* REAL DATE, COMENT ,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL ,BAGTTL ,SEG,JOINT TGNODI
COMMON/TEMPVS/ JTITLE(5,51) ,NF(5) ,MS(3) ,KTITLE(31) ,TH(50) KINPUT

C NOTE: TEMPVS IS SHARED HERE WITH SUBROUTINES CINPUT AND FINPUT. KINPUT
REAL BLANKJTITLE,KTITLE K INPUT
DATA BLANK/4H /K INPUT

11 FORMAT(216) KINPUT
JI MXTB1+l KINPUT
IF (NWINDF.LE.O) GO TO 31 K INPUT
DO 30 K=1,NWINDF XINPUT

C K INPUT
C INPUT CARD E.6.A - FUNCTION NO. AND TITLE KINPUT
C KINPUT

READ (5,12) I,(KTITLE(J),J=1,5) KINPUT
12 FORMAT(I4,4X,5A4) KINPUT

WRITE (6,13) I,(KTITLE(J) ,J=1,5) ,I,J1,NPG PAGE
NPG=NPG+ 1 PAGE

13 FORMAT('l WIND FORCE FUNCTION NO.',14,4X,5A4,1OX,'NTI(',12,') ',KINPUT

A 15,46X,'PAGE',I5/120X,'CARDS E.6'/) PAGE
* IF (I.LE.0.OR.I.GT.50) WRITE (6,14) KINPUT

14 FORMAT('O IMPROPER FUNCTION NO. PROGRAM TERMINATED.') KINPUT
IF (I.LE.O.OR.I.GT.50) STOP 11 KINPUT
IF (NTI(I).NE.0) WRITE (6,15) I KINPUT

15 FORMAT('O FUNCTION NO.',I4,' HAS ALREADY BEEN INPUTTED AND WILL BEKINPUT
*REPLACED BY THIS FUNCTION.') KINPUT

*NTI(I) =Jl KINPUT
VDO 16 J=1,5 KINPUT

16 JTITLE(J.I) =KTITLE(J) KINPUT
J2 =JI+4 K INPUT

C KINPUT
C INPUT CARD E.6.B WINDOP

*C WINDOP
READ (5,60) (TAB(J),J=J1,J2-2),NSV,NSR WINDOP
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60 FOMAMF2.0,212) IND-

TA(21)=VLOTNV)W.O

60 FA(3 F.0,2112) WINDOP

IF (TAB(J1).EQ.O.O) GOTO 22 WINDOP
WRITE(6,23) (TAB(J) ,J=J1,J2-2) ,NSV,SEG(NSV) ,NSR,SEG(NSR) WINDOP

23 FORMAT(' SPEC. HEAT RATIO SONIC VEL. ABS. PRESS.',7X, WINDOP
4'SEGMENT REF. SEGMENT' ,/3F15.4,2(Il1,A4)//) WINDOP

J1=J2+1 WINDOP
GOTO 30 MISC

22 WRITE (6,18) (TAB(J),J=J1,J2) KINPUT
17 FORMAT(6FI2.0) K INPUT
18 FORMAT(1OX.'DO',13X,'D1',13X,'D2',13X,'D3',BX,'REF. SEGMENT', WINDOP

*/5F15.4//) WINDOP
*JI = J2+1 KINPUT

C K INPUT
C INPUT CARD E.6.C - NTMPTS KINPUT
C KINPUT

AREAD (5,11) NTMPTS KINPUT
*WRITE (6,19) NTMPTS KINPUT

19 FORMAT('0 WIND FORCE TABLES FOR ',16,' TIME POINTS.'// KINPUT
11X,'T',14X,'FX(T)',15X,'FY(T)',15X,'FZ(T)' I)KINPUT

TAB(J1) =NTMPTS KINPUT
J1 =Jl~lKINPUT

J2 =Jl+4*NTMwPTS-1 KINPUT
C KINPUT
C INPUT CARDS E.6.D-E.6.N - NTMPTS CARDS OF T,FX(T),FY(T),FZ(T) KINPUT
C K INPUT

READ (5,20) (TAB(J),J=J1,J2) KINPUT
WRITE (6,21) (TAB(J),J=J1,J2) KINPUT

20 FORMAT(412.0) KINPUT
21 FORMAT(XF12.6,3G20.6) KINPUT

JI= J2+1 KINPUT
%30 CONTINUE K INPUT

31 IF (NJNTF.LE.O) GO TO 51 KINPUT
DO 50 K=1,NJNTF KINPUT

C K INPUT
*C INPUT CARD E.7.A - FUNCTION NO. AND TITLE KINPUT

C KINPUT
READ (5,12) I,(KTITLE(J),J=1,5) KINPUT
WRITE (6,32) I,(KTITLE(J),J=1,5),I,J1,NPG PAGE
NPG=NPG+1 PAGE

32 FORMAT('1 JOINT FORCE FUNCTION NO.',I4,4X,5A4,1OX,'NTI(-,I2,') =',XINPUT
* 415,45X,'PAGE',I5/120X,-CARDS E.7'/) PAGE

IF (I.LE.0.OR.I.GT.50) WRITE (6,14) KINPUT
IF (I.LE.0.OR.I.GT.50) STOP 12 KINPUT
IF (NTI(I).NE.0) WRITE (6,15) I KINPUT
NTI(I = J1 KINPUT

VDO 33 J=1,5 KINPUT
*33 JTITLE(J,I) =KTITLE(J KINPUT

C KINPUT
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C INPUT CARD E.7.B - DO,D1,D2,D3,D4 (FOR NOW A BLANK CARD). KINPUT
C K INPUT

J2 =J1+4 KINPUT
READ (5,17) (TAB(J),J=J1,J2) KINPUT
WRITE (6,18) (TAB(J),J=Jl,J2) KINPUT
JI= J2+1 XINPUT

C K INPUT
C INPUT CARD E.7.C - NTHETA,NPHI KINPUT
C K INPUT

NREAD (5,11) NTHETA,NPHI KINPUT
TAB(J1 ) =NTHETA KINPUT
TAB(Jl+l) = NPHI KINPUT
Ji = J1+2 KINPUT
IF (NTHETA.LT.O) GO TO 38 KINPUT
DO 35 J=1,NTHETA KINPUT

35 TH(J) = DFLOAT(J-1)*180.O/DFLOAT(NTHETA-1) KINPUT
WRITE (6.36) NTHETA,NPHI,(TH(J) ,J=2,NTHETA) KINPUT

36 FORMAT('O FUNCTION IS TABULAR FOR' .13,' X',13,' VALUES OF THETA AKINPUT
S*ND PHI'//30X,'THETA'/5X.'PHI',5X,'THETAO',F16.3,4F20.3/ KINPUT

* (15X,5F20.3)) KINPUT
37 FORMAT(Fg.2,F1O.3,5G20.7/(19X,5G20.7)) KINPUT

GO TO 40 K INPUT
38 NPOLY =-NTHETA -1 KINPUT

WRITE (6,39) NPOLY,NPHI,(BLANK,J,J=1,NPOLY) KINPUT
39 FORMAT('0 FUNCTION IS COEFFICIENTS OF' .13,' ORDER POLYNOMIALS IN KINPUT

*(THETA-THETAO) FOR',I3,' VALUES OF PHI.'// KINPUT
*27X,'COEFFICIENTS OF (THETA-THETAO)**N'/ KINPUT

* 5X,'PHI',5X,'THETAO',7X,5(A4,'N =',12,11X)/(26X,A4,'N =',12,IIX,KINPUT

40 WRITE (6,21) KINPUT
DO 49 I=1,NPHI KINPUT
PHIDEG =DFLOAT(I-1)*360.0/DFLOAT(NPHI) - 180.0 KINPUT

C KI NPUT
C INPUT CARDS E.7.D - E.7.N NPHI SETS WITH NTHETA ITEMS PER SET. KINPUT
C EACH SET I IS FOR PHI(I) =-180 .(I-1)*360/NPHI DEGREES AND KINPUT
C ASSUMES DATA FOR PHI (NPHI+1) =180 IS SAME AS PHI(1) = -180. KINPUT
C K INPUT

J2 = Ji + IABS(NTHETA) -1 K INPUT
READ (5,17) (TAB(J),J=J1,J2) KINPUT
WRITE (6,37) PHIDEG, (TAB(J) ,J=J1,J2) K INPUT
IF (NTHETA.LT.O) TAB(J1) = TAB(J1)*RADIAN KINPUT
IF (NTHETA.LT.O) GO TO 49 KINPUT

*C KINPUT
C FOR TABULAR DATA, FILL IN ZERO VALUES WITH INTERPOLATED NEGATIVE KINPUT
C VALUES. OVERWRITE VALUE IN FIRST COLUMN (SUPPLIED AS THETAO) WITH KINPUT
C VALUE FOR THETA = 0 AND ALL OTHER ZERO VALUES. K INPUT
C KINPUT

THETAO = TAB(JL) KINPUT
*IF (THETAO.EQ.O.0) GO TO 49 KINPUT

JJ =THETAO*DFLOAT(NTHETA-1)/180.0 + 1.0 + EPS(6 KINPUT
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jj1 J1+JJ K INPUT
IERROR =0 K INPUT
IF %(JJI.GT.J2) IERROR = 1 INPUT
IF (TAB(JJ1).LE.O.O) IERROR =2 XINPUT
IF (IERROR.NE.O) GO TO 46 K INPUT
DO 45 J=1,JJ KINPUT
JIJ =JI+J-1 KINPUT
IF (J.NE.1.AND.TAB(J1J).GT.O.O) IERROR =3 KINPUT

45 TAB(J1J) = TAB(JJI)*(TH(J)-THETAO)/(TH(JJ+1)-THETAO) KINPUT
46 IF (IERROR.NE.O) WRITE (6,47) IERROR K INPUT
47 FORMAT('O INPUT ERROR. INCONSISTENT VALUE OF THETAO. IERROR =,,12.KINPUT

'PROGRAM TERMINATED.') KINPUT
IF (IERROR.NE.O) STOP 13 KINPUT

49 Ji J2+1 KINPUT
50 CONTINUE KINPUT
51 ?AXTB1 =Jl-1 KINPUT

RETURN K INPUT
END KINPUT
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SUBROUTINE LINAXS(XO,YO,THETANINTVS.TOTLGT) LINAXS
C REV 18 02/28/78LINAXS
C PURPOSE : PREPARE A LINEAR AXIS ON A PLOT. LINAXS
C LI NAXS

C DESCRIPTION OF PARAMETERS: LINAXSI
CXO,YO - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN). LINAXS

C THETA - ANGLE OF AXIS, IN DEGREES. LINAXS
C LINAXS
C NINTVS- MAGNITUDE =NO. OF INTERVALS DELINEATED BY TIC MARKS. LINAXS
C - SIGN DETERMINES WHETHER TIC MARKS ARE PLACED ON LINAXS
C POSITIVE OR NEGATIVE SIDE OF AXIS, RESPECTIVELY LINAKS
C (POSITIVE SIDE IS TO LEFT OF DIRECTION OF TRAVEL). LINAXS
C LI NAXS
C TOTLGT- TOTAL LENGTH OF AXIS, IN INCHES. LINAXS
C LINAXS
C SUBROUTINES REQUIRED : SIN, COS, PLOT (NOTE: SINGLE PRECISION). LINAXS
C LINAXS

*C AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967). LINAXS
C LINAXS
C PLAGIARIZED FROM CALSPAN SUBROUTINE LIBRARY (1O. CU 0035). LINAXS
C LI NAXS

THE 1.7453293E-2 * THETA LINAXS
SINT SIN(THR) LI NAXS
COST COS (THR) LINAXS

C LINAXS
DL =ABS(TOTLGT/ FLOAT(NINTVS) LINAXS
DX =DL*COST LINAXS
DY =DL*SINT LINAXS

C LINAXS
TICK = -0.12* SINT LINAKS
TICY = 0.12* COST LINAKS
IF(NINTVS.GT.O) GO TO 30 LINAXS
TICX -TICX LI NAXS
TICY = -TICY LINAXS

C LINAXS
*30 X = XO LI NAXS

yYo LINAXS
C LINAXS

CALL PLOT (X +TICX,Y+TICY,3) LINAXS
CALL PLOT (X,Y,2) LINAXS
NINT =IABSCMINTVS) LINAXS

*DO 40 I=1,NINT LINAXS
X = X+DX LINAKS
Y =Y+DY LINAKS
CALL PLOT(X,Y,2) LINAXS
CALL PLOT(X.TICX,Y.TICY,2) LINAXS

40 CALL PLOT(X,Y,2) LINAXS
*C LINAXS

RETURN LINAXS
END LINAXS
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SUBROUTINE LOGAXS(XO,YOTHETA,NDEC,EXTENT) LOGAXS
C REV 19 09/18/79LOGAXS
C PURPOSE : PREPARE LOGARITHMIC AXIS ON A PLOT. LOGAXS
C LOGAXS
C DESCRIPTION OF PARAMETERS: LOGAXS
C LOGAXS
C XO,YO - STARTING POINT (IN INCHES, REL TO PLOTTER ORIGIN). LOGAXS
C LOGAXS
C THETA - ANGLE OF AXIS (DEGREES). LOGAXS

V C LOGAXS
! C NDECS - MAGNITUDE OF NDECS SPECIFIES NO. OF DECADES. LOGAXS

A C - SIGN DETERMINES WHETHER TIC MARKS ARE TO BE PLACED LOGAXS
*" C ON POS. OR NEG. SIDE OF AXIS, RESP. (POS. SIDE IS LOGAXS

C TO LEFT OF PREDOMINANT DIRECTION OF TRAVEL). LOGAS
C LOGAXS
C EXTENT- MAGNITUDE OF EXTENT SETS OVER-ALL LENGTH OF AXIS LOGAXS
C IN INCHES. IF EXTENT IS POSITIVE, TIC MARKS ARE LOGAXS
C SPACED NORMALLY (LARGE INTERVALS FIRST). IF EXTENT LOGAXS
C IS NEGATIVE, TIC MARKS ARE SPACED IN REVERSE ORDER LOGAXS
C (SMALL INTERVALS FIRST). LOGAXS
C LOGAXS
C SUBROUTINES REQUIRED : SIN, COS, PLOT (NOTE: SINGLE PRECISION). LOGAXS

-. . C LOGAXS
C AUTHOR: W. D. FRYER, CALSPAN (MARCH 1967). LOGAXS
C LOGAXS

LOGICAL REVERS LOGAXS
REAL XL(18),XLO(19) LOGAXS

A EQUIVALENCE (XLO(2),XL0l)) LOGAXS
- DATA XLO/ 0.0 , 0.17609, 0.30103. 0.39794, 0.47712, 0.54407, LOGAXS

* 0.60206, 0.65321, 0.69897, 0.74036, 0.77815, 0.81291, 0.84510, LOGAXS
* 0.87506, 0.90309, 0.92942, 0.95424, 0.97772, 1.0 / LOGAXS
DATA RPD /1.7453293E-2/ LOGAXS

C LOGAXS
C LOGAXS

4, REVERS .FALSE. LOGAXS
IF(EXTENT.LT.O.0) REVERS = .TRUE. LOGAXS

C LOGAKS
NODEC = IABS(NDEC) LOGAXS
SPDEC = ABS(EXTENT) / FLOAT(NODEC) LOGAXS
THR THETA*RPD LOGAKS
COST COS(THR) LOGAXS

* SINT SIN(THR) LOGAXS
C LOGAXS

TICXI =-0.05*SINT LOGAXS
TICYI = 0.05*COST LOGAXS
TICXA = -0.12*SINT LOGAXS
TICXB = -0.20SINT LOGAXS
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TICYA = O.12*COST LOGAXS

IF(NDEC.GT.O) GO TO 50 LOGAXS
C LOGAXS

TIM = -TICX1 LOGAXS
TICY1 = - TICY1 LOGAXS
TICX2 = -TICX2 LOGAXS
TICXA = - TICXA LOGAXS
TICYA =-TICYA LOGAXS
TICXB =-TICKE LOGAXS
TICYB =- TICYB LOGAXS

C LOGAXS
50 COST = COST*SPDEC LOGAXS

SINT =SINT* SPDEC LOGAXS
TICX2 =TICXA LOGAXS
TICY2 =TICYA LOGAXS

C LOGAXS
XD =XO LOGAXS

*YD =YO LOGAXS
ND = 1 LOGAXS
N =0 LOGAXS

C LOGAXS
C *****GO TO START PQS.***** LOGAXS

CALL PLOT(XO+TICXB,YO+TICYB,5) LOGAXS
CALL PLOT(XO,YO,2) LOGAXS
N LOGAXS

60 N= N+l LOGAXS
Q zXL(N) LOGAXS
IF(.NOT. REVERS) GO TO 65 LOGAXS
4 = 18-N LOGAXS
Q = O.-XL(M) LOGAXS

65 X =XD + Q*COST LOGAXS
Y=YD + Q*SINT LOGAXS

CALL PLOT(X,Y,2) LOGAXS
CALL PLOT(X+TICX1,Y+TICYI,2) LOGAXS

_ CALL PLOT (X,Y,2 )LOGAXS
C LOGAXS

N =N~l LOGAXS
Q =XL(N) LOGAXS
IF(.NOT. REVERS) GO TO 75 LOGAXS
M = 18-N LOGAXS
Q =1.0 - XL(M) LOGAXS

*75 X =XD+ QCOST LOGAXS
Y =YD + Q*SINT LDOGAXS
CALL PLOT(X,Y,2) LOGAXS
CALL PLOT (X.TICX2,Y+TICY2,2) LOGAXS
CALL PLOT(X,Y,2) LOGAXS

C LOGAXS
*IF(N-16) 60,80,100 LOGAXS

C LOGAXS
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80 TICX2 =TICXB LOGAXS
TICY2 =TICYB LOGAXS
GO TO 60 LOGAXS

c LOGAXS
100 IF(ND .EQ. NODEC) GO TO 200 LOGAXS

TICX2 = TICKA LOGAXS
TICY2 =TICYA LOGAXS
N 0 LOGAXS
XD X LOGAXS
YD Y LOGAXS
ND ND+1 LOGAXS
GO TO 60 LOGAXS

C LOGAXS
200 RETURN LOGAKS

END LOGAXS
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FUNCTION LTIME(N) LTIME
C REV 111.2 08/08/84REVIII
C TEMPORARY FORTRAN VERSION OF S/370 ASSEMBLER LANGUAGE ROUTINE FROMLTIME
C CALSPAN LIBRARY THAT MEASURES ELAPSED CPU TIME IN UNITS OF 0.01 LTIME
C SECONDS. IT SHOULD BE REPLACED WITH AN EQUIVALENT ROUTINE BY THE LTIME
C USER TO ENABLE SUBROUTINE ELTIME TO PERFORM ON HIS COMPUTER. LTIME
C LTIME
C ORIGINAL CALSPAN ROUTINE PERFORMS AS FOLLOWS: LTIME
C IT = LTIME(O) GIVES ELAPSED CPU TIME (INTEGER NUMBER OF 0.01 LTIME
C SECOND UNITS) SINCE SUBROUTINE REFERENCE WAS LTIME
C RESET, AND RESETS THIS REFERENCE. LTIME
C IT = LTIME(l) SAME, EXCEPT THAT THE REFERENCE IS NOT RESET. LTIME
C LTIME
C PECONV
C THIS SUBROUTINE DOESN'T WORK WITH THE P-E COMPUTER PECONV
C BUT THE CODE IS LEFT HERE AS A DUMMY SUBROUTINE. PECONV
C HOWEVER, THERE IS A VERSION OF THIS SUBROUTINE THAT PECONV
C CAN BE USED. BUT IT CAN ONLY BE COMPILED WITH THE PECONV

* C P-E FORTRAN 0 COMPILER. THE OBJECT DECK FOR THIS PECONV
C SUBROUTINE IS KEPT SEPARATELY AND INCLUDED IN THE PECONV
C TASK FILE WHEN THE PROGRAM IS LINKED PECONV
C PECONV

DATA KTIME/O/ LTIME-kKTIME KTIME+1 LTIME
LTIME = KTIME LTIME

IF iN.EQ.O) KTIME 0 LTIME
RETURN LT I ME
END LT IME
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SUBROUTINE MAT31 (A,BC) MAT31
C REV 17 O1/03/77MAT31
C PERFORMS MATRIX MULTIPLICATION C AB MAT31
C WHERE A IS A 3X3 MATRIX, AND B AND C ARE VECTORS OF LENGTH 3. MAT31
C MAT31

IMPLICIT REAL*8 (A-H,O-Z) MAT31
DIMENSION A(3,3) , B(3) , C(3) MAT31
C(1) = A(1,1)*B(1) + A(1,2)*B(2) + A(1,3)*B(3) MAT31
C(2) =A(2,1)*B(l) + A(2,2)*B(2) + A(2,3)*B(3) MAT31
C(3) = A(3,1)*B(1) + A(3,2)*B(2) + A(3,3)*B(3) MAT31
RETURN MAT31
END MAT3 1

n
-.
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SUBROUTINE MAT33 (A,B,C) MAT33
C REV 17 01/03/77MAT33
C PERFORMS MATRIX MULTIPLICATION C =AB MAT33
C WHERE A, B AND C ARE ALL 3X3 MATRICKES. MAT33

A'C MAT33
IMPLICIT REAL*8 (A-H,O-Z) MAT33
DIMENSION A(3,3) , B(3.3) , C(3.3) MAT33
DO 10 I=1,3 MAT33
DO 10 J=1,3 MAT33

10 C(I,J) =A(I,1)*B(1,J) + A(I.2)*B(2,J) + A(I,3)*B(3,J) MAT33
RETURN MAT33
END MAT33
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SUBROUTINE ORTHO(P.X,L) ORTHO
C REV 03 05/31/730RTHO
C GENERATES A SET OF RIGHT HANDED ORTHONORMAL VECTORS (P), ORTHO
C GIVEN ONE OF THE VECTORS (X), WHERE ORTHO
C P - LX3 MATRIX OF 3 ORTHONORMAL VECTORS TO BE GENERATED. ORTHO
C X - GIVEN VECTOR. ORTHO
C L - 1ST SUBSCRIPT OF P IN CALLING PROGRAM. ORTHO
C ORTHO,

IMPLICIT REAL*8(A-H,O-Z) ORTHO
DIMENSION P(L,3) ,X(3) ORTHO
M= 2 ORTHO
N=3 ORTHO
TEST=O. ORTHO
DO 5 I=1,3 ORTHO
PU ,3)=X(I) ORTHO
D=1.-X(I)**2 ORTHO
IF(D.LE.TEST)GO TO 4 ORTHO
TEST=D ORTHO
D=DSQRT (D) ORTHO

*P(I,1)=D ORTHO
P(I,2)=O. ORTHO,
P(M,2)=X(N)/D ORTHO
P(N,2)=-X(M)/D ORTHO
P(M,1)=X(I)*P(N,2) ORTHO
P(N,1)=-X(I)*P(M.2) ORTHO

4 M=N ORTHO
N=I ORTHO

5 CONTINUE ORTHO
RETURN ORTHO

END ORTHO
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SUBROUTINE OUTPUT(IJK) OUTPUTI

C REV IV 02/01/88MISDOT
C CONTROLS TABULATED OUTPUT ON FORTRAN UNITS (STARTING WITH NO. 21) OUTPUT
C OF SELECTED OPTIONAL SEGMENT LINEAR AND ANGULAR ACCELERATIONS,* OUTPUT
C VELOCITIES AND DISPLACEMENTS, JOINT PARAMETERS AND SELECTED DATA OUTPUT
C FROM ALL ALLOWED CONTACT FORCE COMPUTATIONS BETWEEN BODY SEGMENTS OUTPUT
C AND VEHICLE COMPONENTS. OTU

C OUTPUT
IMPLICIT REAL*8 (A-H,O-Z) OUTPUT
COMMON/CONTRL/ TIME INSEG , JNT, NPL , NLT INBAG ,NVEH ,NGRND, OUTPUT

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(38) ,NPG PAGE
COMMON/CMATRX/ VI(3,30),V2(3,30),V3(3,12),Bl2(3,3,0),A22(3,3,60),OUTPUT

F(3,30),TQ(3,30),W(30),All(3,3,30) SLIP
COMMON/SGMNTS/ D(3,3,30) ,WMEG(3.30) ,MEGD(3,30) ,U1(3,30) ,U2(3,30) ,OUTPUT

N SEGLP(3,30),SEGLV(3,30) ,SEGLA(3,30) ,NSYN(30) OUTPUT
COMMONu/DEStCRP/ PHI(3,30),W(30) ,RW(30) ,SR(4,60) ,HA(3,80) ,HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), OUTPUT
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) OUTPUT

COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 8), OUTPUT
NMPL(3,5.30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,10,6), OUTPUT
NNTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) OUTPUT

*COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), OUTPUT
* BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30). OUTPUT
* JOINT(30) ,CGS(30) ,JS(30) OUTPUT

REAL DATE ,COMENT ,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL, BAGTTL ,SEG, JOINT OUTPUT
LOGICAL*1 CGS,JS OUTPUT
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

N PRJNT(7,30) ,NPANL(5),NPSF,EBST,NSSF,NBGSF OUTPUT
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), OUTPUT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI (30), ATBIII

* NSG(Q),MSG(20,9),MCG,MCGIN(24,5),KREF(20,9) TTHRF
COMMON/COMAIN/VAR(240) ,DER(240) ,DT,HO,HMAX,HMIN,RSTIME, OUTPUT

NISTEP,NSTEPS,NDINT,NEQ,IRSIN,IRSOUT OUTPUT
COMMON/DAMPER! APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)OUTPUT
COMMON/HRNESS/ BAR(15,100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), OUTPUT

*XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), OUTPUT
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) OUTPUT

COMMOI/WINDFR/ WTIME(30) ,QFU(3,5),QFV(3,5),WF(3,30),IWIND(30), WINDOP
MWSEG(7,30) ,NFVSEG(8) ,NFVNT(5) ,MOWSEG(30,30) WINDOP

COMMON/TEMPVS/ TDATA(14,65) ,ACC(7,20) ,Tl(3) ,T2(3) ,T3(3) ,T4(9) CHGIII
N T5(3,3),TG(3,3),T7(3) CHGIII

LOGICAL LTAPE8 ,LTHIST OUTPUT
8 DATA LINES/-1/,LPP/45/,NTMAX/85/ CHGI II

DATA KMAX/20/ ,NMAX/22/ ,MCGM&X/5/ CHGI II
C OUTPUT

IF (IJX.NE.0) GO TO 13 OUTPUT

C OUTPUT
C SET ALL FORCE ARRAYS TO ZERO. OUTPUT
C OUTPUT
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DO 2 I=1,7 MISDO?
DO 2 J=l,70 MISDOT

2 PSF(I,J) = 0.0 MISDO?
DO 3 I=1,4 MISDO?
DO 3 J=1,20 MISDO?

b 3 BSF(I,J) =0.0 MISDO?
DO 4 I=1,10 MISDO?
DO 4 J=l.40 MISDO?

4 SSF(I,J) x0.0 MISDOT
DO 5 I=1,3 MISDO?
DO 5 J=l.20 MISDO?

~, 5 BAGSF(I,J) =0.0 MISDO?
DO 6 I=1,7 MISDO?
DO 6 J=l.30 MISDO?

6 PRJN?(I,J) = 0.0 MISDO?
(G0 TO 66 OUTPUT

C OUTPUT
C LTHIST = ?RUE MEANS PRINT LINE OF TIME HISTORY DATA FOR THIS OUTPUT
C TIME POINT ON EACH OUTPUT UNIT (NT). OUTPUT
C OUTPUT

* C LTAPE8 = TRUE MEANS WRITE TIME HISTORY DATA ON TAPE 8. OUTPUT
C OUTPUT

13 NPRT4 = NPRT(4) + 4 OUTPUT
IF (NPRT4.LE.O .OR. NPR?4.GT.S) STOP 37 OUTPUT
IF(NPRT(26).EQ.6) GO TO 66 TOMODi
GO TO (,6,,l,,1.,1)*NPRT4 OUTPUT

15 LTAPE8 = FALSE. OUTSTP
LHIST = .TRUE. TOMOD 1
0O TO 116 TOMODI

16 LTHIST = .TRUE. TOMOD1
LTAPES - TRUE. TGMODi
GO TO 116 TOMODI

17 LTHIST z .FALSE. T GMO DI
LTAPEB = .TRUE. TGMODi
GO TO 217 TODI

116 TEST = DMOD(TIME,DT) OUTSTP
TEST = DUINI(TEST,DABS(DT-TEST)) OUTSTP
IF ((NPRT(26).EQ.0.OR.NPRT(26).EQ.3).AND.TEST.GE.EPS(8)) TGNODI

* *LTHIST=.FALSE. TOMODi
IF(.NOT.LTAPES.AND. .NOT.LTHIST) GO TO 06 FIXTTH

217 CONTINUE TOMODi
IF(NPRT(26) .EQ.4) LTHIST=.FALSE. TOMDD1

AIF(NPRT(26).EQ.5) LTAPES=.FALSE. TOODDI
IF(.NOT.LTAPES.AND. .IOT.LTHIST) (30 TO 66 TOMOD1

*CALL ELTIME (1,S) OUTPUT
IF (LINES.GE.0) 0O TO 21 FIXTTH
PREVT - -999.0 OUTPUT
LINES zO Fl XTH
IF (IRSIN.IE.0) GO TO 10 OUTPUT

C OUTPUT

291

0)Iljl1



C IST TIME IN ROUTINE, READ CARD INPUT FOR OUTPUT CONTROL. OUTPUT
C OUTPUT
C I. NO. OF POINT TOTAL ACCELERATIONS ,POINT NOS. AND LOCATIr' CHGIII
C 2. NO. OF POINT REL. VELOCITIES ,POINT NOS. AND LOCATION CHGIII
C 3. NO. OF POINT REL. LINEAR DISPLACEMENTS ,POINT NOS. AND LOCATICHGIII
C 4. NO. OF SEGMENT ANGULAR ACCELERATIONS AND SEGMENT NOS. CHGIII I
C 5. NO. OF SEGMENT REL. ANGULAR VELOCITIES AND SEGMENT NOS. CHGIII
C 6. NO. OF SEGMENT REL. ANGULAR DISPLACEMENTS AND SEGMENT NOS. CHGIII
C 7. NO. OF JOINT PARAMETERS AND JOINT NOS. OUTPUT
C 8. NO. OF SEGMENT WIND FORCES AND SEGMENT NOS. WINDOP
C 9. NO. OF JOINT FORCES AND TORQUE NOS. WINDOP
C 10. NO. OF CENTER OF GRAVITY AND RELATED INFORMATION WINDOP
C OUTPUT

WRITE (6,478) CHII0I
478 FORMAT(IX,/,2X,'TABULAR TIME HISTORY CONTROL PARAMETERS') CHGIII

WRITE(6,479) CHGIII
479 FORMAT(3X,'TYPE KSG SELECTED SEGMENTS OR JOINTS') TTHKREF

DO 20 K=I,9 WINDOP I
C OUTPUT

* C INPUT CARDS H.(K).(J) FOR K-1,3 OUTPUT
K C OUTPUT

IF (K.LE.3) SaEAD (5,18) KSGKREF(I,K),MSG(1,K),(XSG(I,1,K),I=1,3) TTHKREF
18 FORMAT (I6,213,3F12.6) TTKJCREF

IF (KSG.GT.KMAX) STOP 84 CHGIII
IF (K.GT.3) GO TO 201 ATBIII
IF (XSG.LE.I) READ(5,213) IDUMMY ATBIII

213 FORMAT(I2) ATBIII
IF (KSG.LE.1) GO TO 201 ATBIII
DO 205 J=2,KSG ATBIII
READ (5,210) KREF(J,K),MSG(J,K),(XSG(I,J,K),:1-,3) TTHKREF

210 FORMAT (I9,13,3F12.6) TTHKREF
205 CONTINUE ATBIII
201 CONTINUE ATBIII

C OUTPUT
C INPUT CARDS H.(K) FOR X=4,9 WINDOP
c OUTPUT

IF (K.GT.3) READ (5,19) KSG,(KREF(JK),MSG(J,K),J=I,KSG) TTHKREF
* 19 FORMAT(I6,2213/(I9,2113)) TTHXREF

IF (KSG.GT.KMAX) STOP 85 CHGIII
WRITE (8,78) K,KSG, (MSG(J,K) ,J=l ,KSG) TTHKREF
WRITE (6,81) (XREF(JK),J=I,KSG) TTHKREF

78 FORMAT( H.',II,IX,13,3X,2013) TTHKREF
81 FORMAT(' REF ',2013) TTHKREF

* DO 80 J=I,XSG TTHXREF
IF(KREF(J,K).GT.NGRND.OR.KREF(J,K).LT.0) STOP 55 TTHKREF

80 CONTINUE TTHKREF
IF (K.NE.7 .OR. KSG.EQ.0) GO TO 20 OUTPUT
DO 12 J=1,KSG OUTPUT
L MSG(JX) OUTPUT

* IF (IABS(IPIN(L)).EQ.4) MSG(J,K) - -L OUTPUT
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12 CONTINUE OUTPUT
20 130(K) m KSG OUTPUT

C ATBII I

C ATE!!!
READ (5.111) MOO ATBI II

111 FORMAT(I6) ATEIII
IF (MCG.GT.MCGMAX) STOP 88 CHG!III
IF (MCG.EQ.0) GO TO 114 ATEIII
DO 113 K=1,MOG ATEIII
READ (5,112) M,N,(MCGINI2,K),Izl,N) ATBIII

112 FORMAT (2413) ATE!!!
IF (N.GT.NMAX) STOP 87 CHOIII
WRITE (8,117) I,(MCGINI2.K),I-1,N) TTHKREF

117 FORMAT(' H. 10',13,3X,22I3) TTHKREF
WRITE (6,81) M TTHXREF
MCGIN(1,K) = M ATE!!!

113 MCGIN(2,K) = N ATE!!!
114 CONTINUE ATE!!!
10 IF (.NOT.LTAPE8) 00 TO 21 OUTPUT

* WRITE (8) NSEG,IJNT ,NPL , NLT ,NBAG,NVEH ,IGRND WIPANEL, OUTPUT
tMPLMIELT ,MNSEG,MBAGMPLMBLT,EG,*BAG OUTPUT

WRITE (8) DATE, COMENT ,VPSTTL ,EDTTTL ,ELTTTL ,PLTTL ,EAGTTL, OUTPUT
*SEG,JOINT,UNITL,UNITUNUITT,NSG,WGXSG,MCG, ATEIII
*MCGII,KREF,NEN SS,BLTPH,PTSP,SD,DM,DN CHOIII

21 IF(LTH!ST) LINES= LIMES + 1 FIXTTH
IF (MOD(LINlS,LPP).EQ.l .AND. LTHIST) CALL HIDING (L!NIS,LPP) OUTPUT
NT = 20 OUTPUT
USEC =1000.0*IE OUTPUT

C OUTPUT
C COMPUTE AND PRINT DATA FOR 9 TYPES OF OUTPUT ABOVE WINDOP
C OUTPUT

DO 44 K=1,g WINDOP
IF (NSO(K).LE.O) GO TO 44 OUTPUT
KSG z 130(K) OUTPUT
IF (K.GT.8) (30 TO 440 WINDOP
J3 = 3 OUTPUT
IF (K.EQ.7) J3 - 2 OUTPUT
DO 43 J1=1,KSG,J3 OUTPUT
J2 z MIEO(JI.J3-1,CSG) OUTPUT
NT =NT + 1 OUTPUT

C SETUP LOGICAL UNIT CONTROL (FOR PRINTER) FOR PERKCIN & ELMER PECONV
CALL CARCON(NT,1) PECONY
DO 38 JmJ1,j2 OUTPUT

*L - IABS(MEG(J,K)) OUTPUT
GO TO (22,24,26,29,31,34,35,601),K WINDOP

ev OUTPUT
C 1. POINT TOTAL ACCELERATION IN KREF(1) REFERENCE CUGIII
C OUTPUT

22 IF(LPMI(L).EQ.0) GO TO 521 CHGIII
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CALL MAT31(DPMI(1,1,L),XSO(1.J,K),T7) CHGIII
(30 TO 523 CHOIII

521 DO 522 JL=1,3 CR0111
522 T7(JL) = XSG(JL,J,K) CR0111
523 CALL CROSS (WMEG(1,L),T7,T1) CR0111

CALL CROSS (WMEO(1,L),T1,T2) OUTPUT
CALL CROSS (WMEGD(1,L),T7,T3) CR0111
CALL MAT31(D(1,1,L),.ORVTY,T7) ACCEL
CALL MAT31(D(1,1,L),SEGLA(1,L),T4) OUTPUT
DO 23 1=1,3 OUTPUT
IF(MSG(J,K).LT.O) T4(I)=T4(I)+T7(I) ACCEL
ACC(I,J) = (T4(I)+T3(I)+T2(I))/G OUTPUT

23 TH(I = ACC(I,J) OUTPUT
IF(MS0(J,K).GE.O) 0O TO 405 ACCEL
KRF=L ACCEL
IF(LPMI(KRF).NE.0) CALL DOT31(DPMI(1,1,XRF),T1,ACC(1,J)) ACCEL
IF(KREF(J,K).EQ.1) GOTO 33 ACCEL
DO 600 11=1,3 ACCEL

600 ACC(II,J)=ACC(II,J)-GRAVTY(II)/G ACCEL
(30T0 33 ACCEL

*C OUTPUT
C 2. POINT EEL. VELOCITY IN KREF(2) REFERENCE CR0111
C OUTPUT

24 IF(KREF(J,2).EQ.O) KEF = EVER TTHKREF
IF(KREF(J,2).NE.0) KR? = KREF(J,2) TTRKREF
IF(LPMI(L).EQ.0) GO TO 524 CR0111
CALL MAT31(DPMI(1,1,L) ,XSG(1,J,K) ,T7) CR0111
GO TO 525 CR0111

524 DO 526 JL=1,3 CR0111
526 T7(JL) = XSG(JL,J,K) CR0111
525 CALL CROSS (WMEG(1,L),T7,T1) CR0111

CALL DOT31(D(1,1,L),T1,T2) OUTPUT
DO 25 I=1,3 OUTPUT

25 T30I) = T20I) + SEGLV(I,L) - SEOLV(I,KRF) CR0111
GO TO 28 OUTPUT

C OUTPUT
C 3. POINT BEL. LINEAR DISPLACEMENT IN KREF(3) REFERENCE CR0111
C OUTPUT

*26 IF(KREF(J.3).EQ.0) KEF = NVER TTRKREF
IF(KREF(J,3).NE.O) KR? = KREF(J,3) TTHKREF
IF (LPNI(L).EQ.O) (30 TO 76 CR0111
CALL D0T33 (DPMI(1,1,L),D(1,1,L),T4) OUTPUT
CALL DOT31 (T4,XSG(1,J,K),T1) OUTPUT
GO TO 77 OUTPUT

76 CALL DOT31 (D(1,1,L),XSG(1,J,K),T1) OUTPUT
77 DO 27 I=1,3 OUTPUT
27 T3(I) = T1(I) + SEGLP(I.L) - SEGLP(I,KR?) CR0111
28 IF (LPMI(KRF).EQ.O) GO TO 403 CR0111

CALL D0T33(DPMI(1,1,KRF),D(1,1,KRF),T5) CR0111
CALL MAT31(T5,T3,ACC(1,J)) CR0111
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G0 TO 33 OUTPUT
403 CALL MAT31(D(1,1,XRF) ,T3,ACC(1,J)) CHGIII
33 ACC(4,J) = DSQRT(ACC(1,J)**2+ACC(2,J)**2,ACC(3.J)**2) CHGIII

GO TO 38 CHGI II
C OUTPUT
C 4. SEGMENT ANGULAR ACCELERATION IN KREF(4) REFERENCE CHGIII

b~ C OUTPUT
29 DO 30 I=1,3 OUTPUT

ACC(I,J) = WMEGD(I,L)/(2.0'PI) OUTPUT
30 T1(I) =ACC(I,J) OUTPUT

405 CONTINUE CHGI II
IF(KREF(J,K).EQ.O) GO TO 401 TTHKREF
KRF = KREF(JK) TTHKREF
IF(LPMI(KRF).EQ.0) GO TO 402 CHGIiI
CALL D0T33(DPUI(1,1,KRF),D(1,1,KRF),T5) CHGIII
CALL DOTT33(T5,D(1,1,L),T6) CHGIII
CALL MAT31(T6,T1,ACC(1,J)) CHGIII
GO TO 33 CHGIiI

402 CALL DOTT33(D(l1,,RF),D(1,1,L),T6) CHGIII
CALL MAT31(TO,T1,ACC(1,J)) CHGIII
GO TO 33 CHGIII

401 XRF =L CHGIII
IFiLPMI(KRF).NE.0) CALL DOT31(DPMI(1,1,KRF),T1,ACC(1,J)) CHGIII
G0 TO 33 OUTPUT

C OUTPUT
* C 5. SEGMENT EEL. ANGULAR VELOCITY IN KREF(5) REFERENCE CHGIII

C OUTPUT
31 IF(KREF(J,5).EQ.O) RF - NVE TTRKREF

IF(XREF(J,5).NE.0) KEF = KREF(J,5) TTHKREF
CALL DOT31 (D(l1,L),WMEG(1,L),T1) ClGIll
CALL MAT31 (D(1,1,KRF),T1,T2) CHGIII
DO .j2 Iz~ OUTPUT
IF (KRF.NE.L) T2(I)=T2(I)-WMKG(I,XRF) PLTINC

32 T3(I) = T2(I)/(2.0*PI) PLTINC
IF(LPMI(KRF).EQ.0) GO TO 449 CHGIII
CALL DOT31(DPMI(1,1,KRF),T3.ACC(1,J)) CHGIII
GO TO 483 CHGIII

* 449 CONTINUE CHGIII
DO 457 KJL=1,3 CHGIII

457 ACC(KJL,J) = T3(KJL) CHGI II
483 ACC(4,J) - DSQET(ACC(1,J)**2+ACC(2,J)**2+ACC(3,J)*.2) CHGIII

GO TO 38 OUTPUT
C OUTPUT
C 6. SEGMENT EEL. ANGULAR DISPLACEMENT IN KREF(8) REFERENCE CHGIII
C OUTPUT

34~ IF(KREF(J,8).EQ.O) KRF =EVER TTHKREF
IF(XREF(J,6).NE.0) KEF = REF(J,6) TTHKREF
IF (LPMI(KEF).EQ.O.AND.LPNI(L).EQ.0) GO0 TO 36 CIGIII
IF (LPMI(L).EQ.O) GO TO 435 CHGIII
CALL D0T33(DPMI(1,1,L),D(1,1,L),T4) CHGIII
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435 IF (LPNI(KRF).EQ.0) 00 TO 438 CR0111
CALL D0T33(DPMI(1,1,KRF).D(1,1,KRF),T5) CHOIXI

436 IF (LPMI(L).NE.O) 00 TO 438 CR0111
CALL DOTT33(D(l1,L),T5,T1) CHOIII
GO TO 37 CR0111

V438 IF (LPMI(KRF).NE.O) 00 TO 439 CR0111
CALL DOTT33(T4,D(11I,XRF),Tl) CHGIII
GO TO 37 CHGIII

439 CALL DOTT33(T4,T5,Tl) CR0111
GO TO 37 CR0111

36 CALL DOTT33(D(1,1,L),D(1,1,XRF),Tl) CR0111
37 CALL YPRDE0(T1,ACC(1,J)) OUTPUT

TRACE =0.5' (Ti (1) T2(2) iT3(3) -1.0) OUTPUT
IF (TRACE.GT. 1.0) TRACE = 1.0 OUTPUT
IF (TRACE.LT.-1.0) TRACE = -1.0 OUTPUT
ACC(4,J) = DACOS(TRACE)/RADIAN OUTPUT
GO TO 38 OUTPUT

C OUTPUT
C 7. JOINT PARAMETERS OUTPUT

-C OUTPUT
35 ACC(1.J) =PRJNT(1,L) OUTPUT

ACC(2,J) = PRJNT(2,L)/RADIAN OUTPUT
ACC(3,J) = PRJNT(3,L)/RADIAN OUTPUT
ACC(4,J) =PRJNT(4,L)/RADIAN OUTPUT
ACC(5,J) = DSQRT(PEJNT(5,L)) OUTPUT
ACC(6,J) =DSQRT(PRJNT(8,L)) OUTPUT
ACC(7,J) = DSQET(PRJIT(7,L)) OUTPUT
GOTO 38 WINDOP

C WINDOP
C 8. SEGMENT WIND FORCE IN XREF(S) REFERENCE WINDOP
C WINDOP

601 IF(KREF(J,8).EQ.0) KEF z NOEND TTRKREF
TF(KREF(JU8).NE.0) KEF = XREF(J,8) TTHKREF
CALL MAT31 (D(1,1,KRF),WF(1,L),T2) WINDOP
IF(LPMI(KRF).EQ.O) GO TO 802 WINDOP
CALL DOT31(DPMI(1,1,KRF) ,T2,ACC(1,J)) WINDOP
(30 TO 604 WINDOP

602 CONTINUE WIJIDOP
DO 603 XJL=1,3 WINDOP

603 ACC(KJL,J) zT2(XJL) WINDOP
604 ACC(4,J) =DSQRT(ACC(1,J)'KN2+ACC(2,j)I'24ACC(3.j)**2) WINDOP
38 CONTINUE OUTPUT

IF (.NOT.LTAPE8) 00 TO 40 OUTPUT
K= 0 OUTPUT
12 =4 OUTPUT
IF (K.EQ.7) 12 =7 OUTPUT
DO 39 J=Jl,J2 OUTPUT
DO 39 1=1,12 OUTPUT
KK = K4 OUTPUT

39 TDATA(K,NT-20) ACC(I,J) OUTPUT
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40 IF 1.NOT..tTMIST) GO TO 43 OUTPUT
IF (K.LE.0) WRITE (NT.41) USEC,((ACC(I,J),I=1,4),J=J1,J2) OUTPUT
IF (K.EQ.8) WRITE (NT,41) USEC,((ACC(I,J),I=1,4),J=Jl,J2) WINDOP

41 FORM(AT(Fg.3,3(3X,4Fg.3) ) OUTPUT

IF (K.EQ.7) WRITE (NT,42) USEC,((ACC(I,J),I=1,7),J=J1,J2) OUTPUT
42 FORMAT(Fg.3,2(F5.O,3Fg.3,2X,3Fg.3)) OUTPUT
43 CONTINUE OUTPUT

G0 TO 44 CR0111
C ATBIII
C 9. JOINT FORCES & TORQUES IN KREF(9) GEOMETRIC COORDINATE SYSTEM WINDOP
C CH0111

440 DO 860 L=1,KS0 PLTINC
KRF =NVEH PLTINC
IF(KREF(L.9).NE.O) XEF -KREF(L,g) PLTINC

LL=MSO(LK) CR0111
IF (LPMI(KRF).EQ.O) GO TO 851 CR0111
CALL D0T33 (DPMI(1,1,KRF),D~kl,l,KRF),T5) CR0111
CALL MAT31 (T5,F(1,LL),T1) CR0111
CALL MAT31 (TS,TQ(1,LL),T2) CR0111
DO 852 JJ=1,3 CR0111

*T1(JJ) =T1(JJ)/100.0 CH0111
852 T2(JJ) =-T2(JJ)/100.O OUT385

N GO TO 859 CHOI II
851 CONTINUE CR0111

CALL MAT31 (D(1,1,KRF),F(1,LL),T1) CHOI1I1
CALL MAT31 (D(1,1,KRF),TQ(1,LL).T2) CR0111
DO 853 JJ=1,3 CH0111
T1(JJ) =Tl(JJ)/100.0 CHG111

853 T2(JJ) = -T2(JJ)/100.0 OUT385
859 NT =NT+1I CR0111

C P & E CARRIAGE CONTROL PECONV
"'ALL CARCON(NT,l) PECONV
IF (.NOT.LTAPE8) GO TO 855 CR0111

DO 854 JL=1,3 =CH0111

854 TDATA (JL+3,NT-20) =T2(JL) CR0111
855 CONTINUE CR0111

IF (LTHIST) WRITE (NT,857) USECIT,T2 CR0111
*857 FORM(AT(Fg.3,3X.3Fg.3.3X,3(2X,DIO.3)) CR0111

860 CONTINUE CR0111
44 CONTINUE CR0111

C ATBI II
C 10. PRINT BODY PROPERTIES WINDOP
C ATBIII

*IF (MCO.EQ.O) GO TO 131 ATBIII
DO 130 NC0=1,MCG ATBI II
M =MCGIN(1.NC0) ATBI II
N =MC0IN(2,NCG) ATBI II
DO 120 J=1.9 ATBIII

120 T4(J) 0.0 ATBIII
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SUMW =0.0 ATBIII
T7(1)0O.0 K INET IC

T7(2)=O.0 KINETIC
DO 123 I=1,N ATEIII

VK MCGIN(I+2,NCG) ATBIII
WO W(K)/G ATBI II
V=(SEGLV(1 ,K)-SEGLV(1 ,M))**2 KINETIC
* +(SEGLV(2,K)-SEGLV(2,M))**2 KINETIC
* +(SEGLV(3,K)-SEGLV(3,M))**2 KINETIC
T7(1)=T7(1) +0.5*WG*V KINETIC
SUMW = SUMW + Wo ATBIII
DO 121 J=1,3 ATBIII
T7(2)=T7(2)+0.5*PHI(J,K)*(WMEG(JK)-WMEG(JM))**2 KINETIC

121 T1(J) =PHI(J,K)*WMEG(J,K) ATBIII
CALL DOT31 (D(1,1,K),T1,T2) ATBIII I*

CALL CROSS (SEGLP(1,K) ,SEGLV(1,K) ,T1) ATEIII
DO 122 J=1,3 ATBI II
T4(J ) =T4(J + WG*SEGLP(J,K) ATBIII
T4(J..3) = T4(J+3) + wG*SEGLV(J,K) ATBITI

0122 T4(J+8) =T4(J+6) + WG*T1(J) + T2(J) ATEIII
123 CONTINUE ATBI II

T7(3)=T7(1)+T7(2) KINETIC
DO 124 J=1,3 ATEIII

124 T4(J) =T4(J)/SUMW - SEGLP(J,M) ATEIII
C ATBIII
C TRANSFORM FROM PRINCIPAL AXES TO LOCAL AXES TOMfOD1
C ATBI II

IF (LPMI(M).EQ.0) GO TO 330 ATEIII
CALL D0T33(DPMI(1,1,M),D(1,1,M),T5) ATBIII
CALL MAT31(T5,T4(1),T1) ATBIII
CALL MAT31(T5,T4(4) ,T2) ATBIII
CALL MAT31(T5,T4(7) ,T3) ATBIII

%GO TO 333 ATEIII
.%330 CONTINUE ATBIII
%CALL MAT31 (D(1,1,M),T4(1),T1) ATBIII

CALL MAT31 (D(1,1,M),T4(4),T2) ATBIII
CALL MAT31 (D(1,1,M),T4(7),T3) ATEIII

0333 CONTINUE ATBIII
NT =NT + ATBIII
IF (.NOT.LTAPE8) GO TO 128 ATEI II
DO 125 J=1,3 ATBIII
TDATA (J ,NT-20) =TIMJ ATBI II
TDATA (J+3,NT-20) = T2(J) ATEI II
TDATA(J+9,NT-20) = T7(J) KINETIC

125 TDATA(J.6,NT-20) =T3(J) ATEI II
126 IF (LTHIST) WRITE (UT,127) USEC,Tl,T2,T3,T7 KINETIC
127 FORMAT (F9.3,3F8.3,9(1X,D1O.3)) KINETIC
130 CONTINUE ATBIII
131 CONTINUE ATBIII

7*c OUTPUT
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C PRINT PLANE FORCES OUTPUT
c OUTPUT

btPSF =0 OUTPUT
IF (IPL.EQ.O) GO TO 49 OUTPUT
IF (NPRT(18).EQ.1.OR.NPRT(18).EQ.7) GO TO 49 VARTTH
IF (NPRT(I8).EQ..1O.OR.NPRT(18).EQ.11) GO TO 49 VARTTH
IF (NPRT(18).GE.14) GO TO 49 VARTTH
DO 45 J=1,NPL OUTPUT

45 MPSF =MPSF + MNPL(J OUTPUT
IF (MPSF.EQ.O) GO TO 49 OUTPUT
DO 47 Jlql,UPSF,2 OUTPUT
J2 =MINO(Jl+1,MPSF) OUTPUT
NT = NT+1 OUTPUT

C SETUP LOGICAL UNIT CONTROL (PRINTER CONTROL) FOR P & E PECONV
VCALL CARCON(NT,l) PECOIV

IF (.NOT.LTAPEB) GO TO 47 OUTPUT
V x=o0 OUTPUT

DO 46 J=J1,J2 OUTPUT
DO 46 I=1,7 OUTPUT

*KK =KX+1 OUTPUT
46 TDATA(KK.NT-20) =PSF(I,J) OUTPUT
47 IF (LTHIST) WRITE (NT,48) USEC((PSF(I,J),I-1,7),J=J1,J2) OUTPUT
48 FORMAT(F9.3,2(F9.3,3F9.2,3F8.3) )OUTPUT

C OUTPUT
C PRINT BELT FORCES OUTPUT
C OUTPUT

49 MBSF = 0 OUTPUT
IF (NBLT.EQ.0) GO TO 67 OUTPUT
IF (NPRT(18L.EQ.2.OR.NPRT(1B).GE.13) GO TO 67 VARTTH
IF (NPRT(18).GE.7.AND.NPRT(I8).LE.9) GO TO 87 VARTTH
DO 50 J=1,NBLT OUTPUT

50 MBSF =MBSF + MNBLT(J OUTPUT
IF (MBSF.EQ.O) GO TO 67 OUTPUT
DO 52 Jlzl,MBSF,2 OUTPUT

*J2 = INO(J1+1,MBSF) OUTPUT
NT = NT~l OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONY
*CALL CARCON(NT,1) PECONV

IF (.NOT.LTAPES) GO TO 52 OUTPUT
X =0 OUTPUT

DO 51 J=J1,J2 OUTPUT
DO 51 I=1,4 OUTPUT
X= 1(1(4 OUTPUT

51 TDATA(KK,NT-20) = BSF(I,J) OUTPUT
V52 IF (LTHIST) WRITE (NT,53) USEC,((BSF(I,J),I=1,4),JzJ1,J2) OUTPUT

53 FORMAT(F9.3,4(Fl5.6,Fl2.2,31)) OUTPUT
~- C OUTPUT

C PRINT HARNESS-BELT ENDPOINT FORCES (STORED IN BSF ARRAY). OUTPUT
C OUTPUT

*67 IF (NHRNSS.LE.O) GO TO 71 OUTPUT
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IF (NPRT(I8).EQ.3.OR.NPRT(18).EQ.11) GO TO 71 VARTTH
IF (NPRT(I8).EQ.9.OR.NPRT(18).EQ.8) GO TO 71 VARTTH
IF (NPRT(18).EQ.13.OR.NPRT(I8).EQ.14) 0O TO 71 VARTTH
IF (MPRT(18).GE.16) GO TO 71 VARTTH
MBSF1 = MSF+ I OUTPUT
DO 88 I=1UNRUSS OUTPUT

68 UBSF = MBSF + NBLTPH(I) OUTPUT
DO 70 J1=NBSF1,MBSF,2 OUTPUT
J2 = MHNO(J1+1,NBSF) OUTPUT
NT = IT+l OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONY
CALL CARCON(NT,l) PECONV
IF (.NOT.LTAPES) GO TO 70 OUTPUT
XX =0 OUTPUT
DO 69 J=JlJ2 OUTPUT
DO 69 I=1,4 OUTPUT
XX =KK+1 OUTPUT

69 TDATA(KK,NT-20) = BSF(I,J) OUTPUT
70 IF (LTHIST) WRITE (NT,53) USEC,((BSF(I,J),I=1,4),J=J1,J2) OUTPUT

0C OUTPUT
C PRINT SPRING DAMPER FORCES (STORED IN 3SF ARRAY). OUTPUT
C OUTPUT

71 IF (NSD.LE.O) GO TO 54 OUTPUT
IF (NPRT(18).EQ.4.OR.NPRT(I8).EQ.9) GO TO 54 VARTTH
IF (HPRT(18).GE.12) GO TO 54 VARTTH
MBSF1 =MBSF + 1 OUTPUT
MBSF =MBSF + (NSD+1)/2 OUTPUT
DO 73 J1=NBSF1,MBSF,2 OUTPUT
J2 = MINO(Jle1,MBSF) OUTPUT
NT =IT+1 OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PEC0KV
CALL CARCON(NT,1) PECOJIV

*IF (.IOT.LTAPE8) GO TO 73 OUTPUT
XK=O0 OUTPUT
DO 72 J=JI,J2 OUTPUT
DO 72 I=1,4 OUTPUT

*XX = KX+l OUTPUT
*72 TDATA(KK,NT-20) = BSF(I,J) OUTPUT

73 IF (LTHIST) WRITE (IT,74) USEC,((BSF(I,J),1=1,4).J=Jl,J2) OUTPUT
74 FORMAT (F9.3,4(F14.3,F12.2,4X)) OUTPUT

C OUTPUT
C PRINT SEGMENT CONTACT FORCES OUTPUT
C OUTPUT

*54 USSF= 0 OUTPUT
IF (NPRT(18).EQ.5.OR.NPRT(1S).KQ.13) GO0 TO 181 VARTTH
IF (NPRT(18).EQ.10.OR.MPRT(18).EQ.11) GO TO 181 VARTTH
IF (NPRT(18).GE.15) GO TO 181 VARTTH
DO 55 J=1,NSEG OUTPUT

55 MSSF = USSF + UNSEG(J) OUTPUT
IF (USSF.EQ.O) GO TO 59 OUTPUT
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DO 57 J=1,MSSF OUTPUT
NT =NT+l OUTPUT

C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
CALL CARCON(NT1l) PECONV
IF (.NOT.LTAPEB) (30 TO 57 OUTPUT
DO 56 I=1,10 OUTPUT

56 TDATA(I,NT-20) = SSF(I,J) OUTPUT
57 IF (LTHIST) WRITE (NT,58) USEC,(SSF(I,J),I=1,1O) OUTPUT
58 FORMAT(2F9.3,3Fg.2,3F8.3,2X,3F8.3) OUTPUT

161 CONTINUE VARTTH
C OUTPUT
C PRINT AIRBAG FORCES OUTPUT
C OUTPUT

59 IF (NBAG.EQ.O) (30 TO 65 OUTPUT
IF (NPRT(18).EQ.8.OR.NPRT(I8).EQ.9) GO TO 85 VARTTH
IF (NPRT(18).(3E.12) 0O TO 85 VARTTH
X1(= 1 OUTPUT
DO 84 J=1,NBAG OUTPUT
IF (MNBAG(J).EQ.O) GO TO 84 OUTPUT
KBA3 = UIIDAG(J).NPANEL(J)45 OUTPUT

* DO 63 Jl=l,KBA3,4 OUTPUT
J2 = MINO(J1+3.KBAG) OUTPUT
1(2 z X14J2-JI OUTPUT
NT =NT+l OUTPUT

A C LOGICAL UNIT (PRINTER CONTROL) FOR P & E PECONV
-'CALL CARCOI(NT,1) PECONV

IF (.NOT.LTAPE8) G0 TO 81 OT'TPUT
KK = 0 OtLTPUT
DO 80 K=X1,K2 OUTPUT
DO 60 I=1,3 OUTPUT
XK = XX.) OUTPUT

60 TDATA(XXNT-20) = BAGSF(I,K) OUTPUT
61 IF (.NOT.LTHIST) GO TO 63 OUTPUT

IF (Jl.EQ.1) WRITE (NT,75) USEC,((BAGSF(I,K),I=1,3),K=K1,K2) OUTPUT
IF (JI.NE.1) WRITE (NT,62) USEC,((BAGSF(I,X)I1=1,3),XsX1.X2) OUTPUT

75 FORMAT (Fg.3,3X,3Fg.2,2(3X,3F9.3),3X,3F9.2) OUTPUT
62 FORMAT(F9.3,4(3X,3F9.2)) OUTPUT
63 KI = K2+1 OUTPUT

*64 CONTINUE OUTPUT
85 NT = NT-20 OUTPUT

IF(NT.GT.NTMAX) STOP 58 CmGiii
IF (LTAPES) WRITE (8) NT,USEC,((TDATA(I,J),I-1,14),J=1,IT) OUTPUT
PREVT = TIME OUTPUT
CALL ELTIME(2,B) OUTPUT

*66 RETURN OUTPUT
END OUTPUT
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SUBROUTINE PANEL (DRRZR,JB) PANEL
C REV 111.2 08/08/84REVIII
C COMPUTES AIRBAG PARAMETERS DURING INFLATION OF BAG. PANEL
C PANEL
C GIVEN: DRR - DC MATRIX RELATIVE TO VEHICLE PANEL
C ZR - CG LOCATION IN VEHICLE REFERENCE PANEL
C PANEL
C COMPUTE: SEGLP,SEGLVSEGLAD,WMEG & WMEGD FOR SEGMENT JB. PANEL
C PANEL

IMPLICIT REAL*8 (A-H.O-Z) PANEL
DIMENSION DRR(3,3) ,ZR(3) .T1(3) ,T2(3)PAE
COMMON/CONTRL/ TIMENSEG.NJNT,IPL,NBLT.NBAG,IVEH,NGRND. PANEL

NS,NQ,NSD,NFLX.NHRNSS,NWINDF,NJNTF,NPRT(36) ,MPG PAGE
COMMON/SGMNTS/ D(3,3.30),WMG(3,30) ,WMEGD(35,3O) ,U1(3.3O),U2(3,30) ,PANEL

SEGLP(3,30) ,SEGLV(3,30),SEGLA(3,30),NSYM(30) PANEL
CALL MAT33 (DRR,D(I1,NVEH),D(1,1,JB)) PANEL
CALL MAT31 (DRR,WMEG(1,NVEH),WMEG(1,JB)) PANEL

CALL DOT31 (D(1,11NVEH),ZR,SEGLP(1IJB)) PANEL
9CALL CROSS (WMEG(1,NVEH).ZR,TI) PANEL

CALL CROSS (WMEG(1,NVEH).T1,T2) PANEL
CALL DOT31 (D(1,1,NVEH).T2,SEGLA(1.JB)) PANEL
DO 10 I=1,3 PANEL
SEGLP(I,JB) =SEGLP(I,JB) + SEGLP(I,NVEH) PANEL
SEGLV(I,JB) =SEGLV(I,JB) + SEGLV(I.NVEH) PANEL
SEGLA(I.,JB) =SEGLA(I,JB) + SEGLA(INVEH) PANEL

10 WMEGD(IJB) = WMEGD(IPNVEH) PANEL
RETURN PANEL
END PANEL
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SUBROUTINE PDAUX (VAR,DER,NEQ,KDINT) PDAUX
C REV IV 07/24/86SLIP
C PURPOSE IS TO ACT AS INTERFACE BETWEEN INTEGRATOR AND DAUX TO PDAUX
C ACCOMODATE VARIABLE NUMBER OF FUNCTIONS TO BE INTEGRATED. PDAUX
C PDAUX
C ARGUMENTS: PDAUX
C VAR - ARRAY OF NEQ STATE VARIABLES UPDATED BY DINT. PDAUX
C DER - ARRAY OF NEQ DERIVATIVES TO BE SUPPLIED BY DAUX. PDAUX
C NEQ - NUMBER OF STATE VARIABLES AND DERIVATIVES. PDAUX
C KDINT - INTEGRATION STEP N UMB ER IN DINT. PDAUX
C PDAUX

IMPLICIT REAL*8 (A-H,O-Z) PDAUX
DIMENSION VAR(3,I),DER(3,1) PDAUX
COMMON/CONTRL/ TIME ,NSEG,NJNT SIPLI NBLT,NBAG,IVEHNGRND, 'DAUX

*NS,NQ.NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) INPOI PAGE
COMMON/SGMNTS/ D(3,3,30),MEG(3,3O),W]MEGD(3,3),U(3,3O),U2(3,3O),PDAUX

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) PDAUX
COMMON/DESCRP/ PHI(3,30),W(30),RW(30),SR(4,80) ,HA(3,80) ,HB(3,80), SLIP

RPHI(3,30),HT(3,3,60).SPRING(5,90),VISC(7,90), PDAUX
* JNT(30) ,IPIN(30) ,ISING(30) .IGLOB(30) ,JOINTF(30) PDAUX

COMMON/TITLES/ DATE(3) ,COMENT(40) SVPSTTL(20) ,BDYTTL(5), PDAUX
-~ BLTTTL(5,B) ,PLTTL(5.30) ,BAGTTL(5,6) ,SEG(30), PDAUX

JOINT(30),CGS(30),JS(30) PDAUX
REAL DATE, COMENT,VPSTTL, BDYTTL, BLTTTL ,PLTTL .BAGTTL,SEG ,JOINT PDAUX
LOGICAL~l CGS,JS PDAUX
COMMON/INTEST/ SGTEST(3,4,30) ,XTEST(3,120) .SEGT(120) ,REG3T(120) PDAUX
REAL SEGT PDAUX
COMMON/FLXBLE/ HF(4,12,8).B42(3,3,24),V4(3,8),NFLEX(3.B) PDAUX
COMMON/CEULER/ IEULER(30) ,HIR(3,3,9O) ,ANG(3,30) ,ANGD(3,30), SLIP

FE(3,30) ,TQE(3,30) ,CONST(5.30) SLIP
COMMON/TEMPVS/ T(3,30) ,VXT(3) PDAUX
DIMENSION SD(3,3,30) . E1(30) , NTST(30) , LSEG(30) , RGTTL(4) PDAUX
LOGICAL LSEG PDAUX
DATA NTST/30*0/ PDAUX
DATA RGTTL/8HANG VEL ,SHLII VEL 8HRANG ACC 8BHLIN ACC IPDP~jX
CALL ELTIME(1.6) PDAUX

*MBAG = NGRND PDAUX
IF (NTST(1).NE.0) GO TO 10 PDAUX
LSEG(1) = .FALSE. VAXCHG
NTST(l) -1 ATBI II
DO 5 M=2,MBAG ATBI II

kLSEG(M) = ISING(ML.GE.0 .AND. JNT(M-1).NE.0 ATBIII
*IF (IABS(IPIN(M-1)).GE.5.AND.IEULER(M-1).GE.0) LSEG(M)=.FALSE. SLIP

5 NTST(M) = M PDAUI
NTST(NGRND) = -NGRND PDAUX
LSEG(NGRND) = .TRUE. PDAUX
IF (NFLX.EQ.0) GO TO 10 PDAUX
DO 8 J=1,NFLX PDAUX

*M = NFLEX(2,J) PDAUX
8 NTST(M) =-M PDAUX
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10 IF (KDINT.EQ.4) GO TO 48 PDAUX
IF (XDINT.GT.O) GO TO 20 PDAUX

C PDAUX
XDINT=0 IMPLIES INITIAL CALL FROM DINT. PDAUX TO SUPPLY INITIAL PDAUX

C VALUES TO STATE VARIABLES AND COMPUTE VALUE OF IEQ. PDAUX
C PDAUX
C PDAUX
C (A) SET Q TO IDENTITY QUATERNION PDAUX
C PDAUX

N1=0 PDAUX
DO 12 M=1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 12 PDAUX
N = 1+1 PDAUX
REGT (N) =RGTTL(l) PDAUX
SEGT(N) = SEG(M) PDAUX
El(N) = 1.0 PDAUX
DO 11 I=1,3 PDAUX
X'rEST(I,N) = SGTEST(I,1.M)**2 PDAUX

11 VAR(I,1) = 0.0 PDAUX
12 CONTINUE PDAUX

C PDAUX
C (B) SEWL OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 14 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 14 PDAUX
N = 141 PDAUX
REGT(N) = RGTTL(2) PDAUX
SEGT(N) =SEG(M) PDAUX
DO 13 I=1,3 PDAUX
XTEST(I,N) = SGTEST(I.2,M)**2 PDAUX

13 VAR(I,N) = SEGLP(I,M) PDAUX
14 CONTINUE PDAUX

C PDAUX
c (C) WHEG PDAUX
C PDAUX

DO 18 M=1,MBAG PDAUX
IF (NTST(M).LT.O) GO TO 18 PDAUX
N = N. PDAUX
REGT(N) = RGTTL(3) PDAUX
SEGT(N) = SEG(M) PDAUX
DO 15 I=1,3 PDAUX
XTEST(I,N) = SGTEST(I.3,M)**2 PDAUX

*15 VAR(I,N) = WMEG(I,M) PDAUX
16 CONTINUE FDAUX

C PDAUX
C (D) SEGLV OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 18 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 18 PDAUX
N = 1+1 PDAUX
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REGT(N) =RGTTL(4) PDAUX
SEGT(N) = SEG(M) PDAUX
DO 17 I=1,3 PDAUX
XTEST(I.N) = SGTEST(I,4,M)**2 PDAUX

17 VAR(IN) = SEGLV(I,M) PDAUX
18 CONTINUE PDAUX

NEQ =30N PDAUX
GO TO 40 PDAUX

20 IF (KDINT.NE.1) GO TO 30 PDAUX
C PDAUX
C KDINT = 1, 1ST STEP IN ADVANCING INTEGRATING INTERVAL, PDAUX
C SAVE DC MATRICES IF TIME HAS ADVANCED. PDAUX
C PDAUX

N = 0 PDAUX
DO 22 M=1,MBAG PDAUX
IF (NTST(M).LT.0) GO TO 22 PDAUX
N =N+1 PDAUX
DO 21 J=1,3 PDAUX

*DO 21 I=1,3 PDAUX
-21 SD(I,J,N) = D(I,J,M) PDAUX

22 CONTINUE PDAUX
C PDAUX

C KDINT > 0,1 - FETCH SAVED DC MATRICES AND UPDATE BY CURRENT THETA.PDAUX
(ACPAEDB PDAUX

C(AUPAEDBQ DU
C PDAUX

30 N = 0 PDAUX
DO 32 M=1,MBAG PDAUX

*IF (NTST(M).LT.0) GO TO 32 PDAUX
N = N+1 PDAUX
EDOTE = VAR(1,N)**2 + VAR(2,N)**2 + VAR(3,N)**2 PDAUX
IF (EDOTE.GE.1.0) XDINT = -KDINT PDAUX
IF (KDINT.LE.O) GO TO 99 PDAUX
E1(N) = DSQRT(I.0-EDOTE) PDAUX
CALL DSETQ(SD(1,1,N),VAR(1,N),EDOTE,E1(U),D(1,1,M)) PDAUX

32 CONTINUE PDAUX
* C PDAUX

C KDINT ) 0 - STORE STATE VARIABLES INTO PROGRAM ARRAYS. PDAUX
C PDAUX
C (B) SEGLP OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 35 M=1,MBAG PDAUX
*IF (LSEG(M)) GO0 TO 35 PDAUX

N = N41 PDAUX
DO 34 I=1,3 PDAUX

34 SEGLP(I,M) = VAR(I,N) PDAUX
35 CONTINUE PDAUX

C PDAUX
* C (C) WMEG PDAUX

C PDAUX
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DO 31 M=1,MBAG PDAIJX
IF (NTST(M).LT.O) G0 TO 31 PDAUX
N =1+1 PDAUX
DO 36 1=1,3 PDAIJI

36 WMEG(I,M) = VAR(I,N) PDAUX
31 CONTINUE PDAUX

C PDAUX
C (D) SEGLV OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 38 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 38 PDAUX
N = N+ PDAUX
DO 37 I=1,3 PDAtJX

37 SEGLV(I,M) = VAR(I,N) PDAUX
38 CONTINUE PDAUX

C PDAUX
C CALL DAUX ROUTINE TO COMPUTE DERIVATIVES PDAUX
C PDAUX

*40 CALL DAUX(O) PDAUX
C PDAUX
C STORE DERIVATIVES FOR INTEGRATING SUBROUTINE. PDAUX
C PDAUX
C (A) DERIVATIVE OF Q PDAUX
C PDAUX

N = 0 PDAUX
DO 39 M=1.NBAG PDAUX
IF (NTST(M).LT.O) GO TO 39 PDAUX
N =N+l PDAUX
CALL CROSS(VAR(1,N),WMEG(1,M),VXT) PDAUX
DO 41 I=1,3 PDAUX

41 DER(I,N) =O.5*(EI(N)*WMEG(I,M) + VXT(I) )PDAUX
39 CONTINUE PDAUX

NQUAT = N PDAUX
C PDAUX
C (B) SEGLV OF REFERENCE SEGMENTS PDAUX
C PDAUX

*1 DO 43 M=1,MBAG PDAUX
IF (LSEG(M)) GO TO 43 PDAUX
N = N+1 PDAUX
DO 42 I=1.3 PDAUX

42 DER(I,N) = SEGLV(I,M) PDAUX
43 CONTINUE PDAUX

*C PDAUX
C (C) WMEGD PDAUX
C PDAUX

DO 47 M=l,MBAG PDAUX
IF (NTST(M).LT.0) GO TO 47 PDAUX
N = N+1 PDAUX
DO 44 I=1,3 PDAUrX

44 DER(IN) =WMEGD(I,M) PDAUX
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47 CONTINUE PDAUX
C PD&UX
C (D) SEGLA OF REFERENCE SEGMENTS PDAUX
C PDAUX

DO 46 M=1,BAG PDAUX
IF (LSEG(Mf)) GO0 TO 48 PDAUX
N N+1 PDAUX
DO 45 I=1.3 PDAUX

45 DER(I,N) = SEGLA(IM) PDAUX
46 CONTINUE PDAUX

IF (KDINT.NE.4) GO TO 99 PDAUX
48 N = 0 PDAUX

DO 51 M=1,MBAG PDAUX
IF (NTST(M).LT.0) GO TO 51 PDAUX
N = N+l PDAUX
E1(N) = 1.0 PDAUX
DO 50 I=1,3 PDAUX
DER(I,N) = 0.5'WEG(I.M) PDAUX

*50 VAR(I,N) = 0.0 PDAUX
51 CONTINUE PDAUX
99 IF (KDINT.EQ.2) KDINT = NQUAT PDAUX

CALL ELTIME(2,6) PDAUX
RETURN PDAUC
END PDAUX
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SUBROUTINE PLEDO (AREAL,*BD, FL) PLEDO
C REV IV 12/11/87HYFIX

IMPLICIT REAL*8(A-H,O-Z) PLEDG
LOGICAL AREAL PLEDG
DIMENSION BD(24) ,PL(24) HYFIX
DIMENSION HAREA(2,2,5),ZC(3,14) ,X(3),UV(3,2),IV(14) HYFIX

C SHARED WITH PLELP-PLSEGF HYFIX
COMMON/TEMPVS/DMNT(3,3) ,DHNT(3,3) ,DUM1(18),TM(3),R(3),RM(3), HYFIK

x DUM2(9) ,UP(3) ,VP(3) .U(3) ,V(3) ,EU(3) ,EV(3) ,ET(3), HYFIX
x A(2) .B(2) ,CC(2) ,DUM4(12) ,TH(3) ,IH(3) ,RMD(3) ,RID(3), HYFIX
x APT(2,2,2),AC(2,2),BC(2,2),AFP,E(2.2),DELTAREA, HYFIX
x AB,BB,BT(2),XNC(3),UH(3),P,AMR,FMT4(3),ALIM(2,2) HYFIX
EQUIVALENCE (UV(1,1),U(1)) HYFIX
EQUIVALENCE (ALIM(1,1) ,BMII) ,(ALIM(1,2) ,AMII) HYFIX
EQUIVALENCE (ALIM(2,1) ,BMAX) ,(ALIM[(2,2) ,AMAX HYFIX
EQUIVALENCE (AC(l,l),BB1).(AC(1,2),AA1) HYFIX
EQUIV.LENCE (AC(2,1) ,BB2) ,(AC(2,2) ,AA2) HYFIX
EQUIVALENCE (BC(1,l),AB1).(BC(1,2),BAI) HfYFIx
EQUIVALENCE (BC(2,1) ,AB2) ,(BC(2,2) ,BA2) HYFIX

0C HYF IX
AREA = 0.0 PLEDO
AREAL =.FALSE. PLEDG

CALCULATE CENTER OF ELLIPSE IN PLANE PLEDG
C T4 IS VECTOR FROM CENTER OF ELLIPSOID TO CENTER OF ELLIPSE PLEDG

DO 10 I = 1,3 PLEDO
T4(I) FM*XH(I) HYFIX

10 XNC(I) XNC(I) +T4(I) PLEDO
C XNC P1 TO CENTER OF ELLIPSE PLEDG
C PUT PLANE VECTORS IN ELLIPSE SYSTEM TH IS PLANE VECTOR PLEDO

IF (BD(1).LT.O.0) CALL MAT33(BD(8),DMNT,DMN) HYPER
IF (BD(1).LT.0.0) GO TO 20 HYPER
DO 15 I = 1,3 HYPER
DO 15 J = 1,3 HYPER

15 DHNT(I,J) = DMNT(IIJ) HYPER
20 CALL MAT31(DHNT,PL( 8),UP) HYPER

CALL MAT31(DMNT,PL(13),VP) HYPER
CALMT1DNP(8,U YE
CALL MAT31(DHNT,PL(21), V1) HYPER

C UIS P2 - Pl, V ISP3 - P, PLANE VECTOR IS TM PLEDO
CALCULATE CENTER FROM P1 IN U, V COORDINATES PLEDG

B(1) =(UP(1)*XNC(1) + IP(2)*XNC(2) +UP(3)*XNC(3))/PL(12) PLEDG
B(2) =(VP(1)*XNC(l) + VP(2)*XNC(2) + VP(3)*XNC(3))/PL(17) PLEDG
AMIN =-B(1) HYFIX
AMAX =1.0 - B(1) HYFIX
BMIN =-B(2) HYFIX
BMAX =1.0 - B(2) HYFIX

C GET ELLIPSE EQUATION PLEDO
DO 25 1I 1,2 HYPER
DO 25 J = 1,2 HYPER

25 E(I,J) = 0.0 HYPER
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IF (BD(l).GT.O.0) GO TO 35 HYPER
C TREAT HYPER AS ELLIPSE FOR FIRST GUESS HYPER

DO 30 I = 1,3 HYPER
EU(I) =U(I)*BD(I+18) HYPER

30 EV(I) = V(I)*BD(I+16) HYPER
C GET INTERSECTION OF PLANE WITH BOX HYF IX

CALL HYBOX(BD(2) ,TH,T4,MB,ZC,IV) HYPE!
IF (MB.LT.6) GO TO 140 HYPER
GO TO 40 HYPER

35 CALL MAT31(BD(7),U,EU) HYPER
CALL MAT31 (BD(7) ,V,EV) HYPE!

40 DO 45 K =1,3 HYPER
E(l,1) E(1,l) + U(K)*EU(K) HYPE!
E(1,2) E01.2) + V(K)*EU(K) HYPER

45 E(2,2) =E(2,2) + V(K)*EV(K) HYPER
DELT =E(1,1)*E(2,2) - E(1,2)**2 PLEDG

C WHAT ABOUT AMR FOR HYPER?? 1 - FM**P ? HYFI X
R21)D AUR/DELT HYF IX

COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN ALPHA HYFIX
*AA2 =DSQRT(E(2,2)*R2D) HYFIX

AMl = -AA2 HYF IX
C BA IS VALUE OF BETA AT AT ALPHA MAX HYF IX

BAl = E(l.2)*AA2/E(2,2) HYFIX
BA2 = -BAl HYF IX
IF (BD(l).GE.-2.0) GO TO 50 HYPER
CALL HYBND(MB,ZCIV,UP,-1.,X) HYPER
CALL HYLI(AA,U,BA1,V,FM,XH.X,BD) HYFIX

50 AMIN = DMAX1(AAI.AMIN) HYFIX
IF (AMIN.GE.AMAX) GO TO 140 HYF IX
IF (BD(1).GE.-2.0) GO TO 55 HYPE!
CALL HYBND(MB,ZC,IV,UP, 1.,X) HYPE!
CALL HYLIM(AA2,U,BA2,V,FM,XH,X,BD) HYFIX

55 AMAX = DMINI(AA2,AMAX) HYFIX
IF (AMIN.GE.AMAX) GO TO 140 HYPER

COMPUTE BOUNDS OF ELLIPSOID LOCATION OF MAX AND MIN BETA HYF IX
BB2 z DSQ!T(E(1,1)*!2D) HYFIX
BBi = -BB2 HYF IX

C AB IS VALUE OF ALPHA AT AT BETA MAX HYFI K
All = E(1,2)*BB2/E(l,l) HYFIX
AB2 = -All HYFIX
IF (BD(1).GE.-2.0) GO TO 80 HYPE!
CALL HYND(MB,ZCIV,VP,-1.,X) HYPER
CALL HYLI(B,V,AB1,UFM,XH,X.BD) HYFIX

80 BMIN = DMAX(BB1,BMIN) HYFIX
IF (BMIN.GE.BMAX) GO TO 140 HYFIX
IF (BD(l).GE.-2.0) GO TO 05 HYPE!
CALL HYBND(MD,ZCIV,VP, 1.,X) HYPER
CALL HYLIM(BD2,V,Al2,UFM,XH,X,BD) HYFI X

85 BEAX x DMIN1(BB2,BMAX) HYFIX
IF (BMIN.GE.BMAX) GO TO 140 HYPER
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COMPUTE ALPHA'S AT BMIN AND DM11; BETA'S AT AIN AND AMAX IF NOT ON HYFIX
C ELLIPSOID HYFI K

IF (BD(1).LT.-2.0) GO TO 80 HYPER

DO 76 L =1.2 MYIX
K =3 -L HYFIX
DO 75 J = 1,2 HYPER
DIS =0.0 HYFI N
AFP = BC(J,L) HYPIX
IF (ALIM(J,L).EQ.AC(J,L)) GO TO 74 HYFIX
APP = ALIM(J,L)/E(L,L) HYFIX
DISC =AMR/E(L,L) - DELT*AFP**2 HYFIK
DIS = 0.0 HYFIX
IF (DISC.GT.0.0) DIS = DSQRT(DISC) HYFIX
AP= -AFP*E(1,2) KYFIX

74 APT(1,J,L) = DUAXI (AFP-DIS,ALIM(1,K)) HYFIX
APT(2,J.L) = DMI11 (AFP+DIS,ALIM(2,K)) HYFIX

75 CONTINUEHYE
76 CONTINUE HYFIX

e GO0 TO 95 HYPER
80 DO 90 L = 1,2 HYPER

K =3 -L HYFIX
DO 89 J =1,2 HYFIX

*DIS =0.0 HYFIX
BT(1) =BC(J,L) HYFI I
BT(2) zBC(J,L) HYIX
IF (ALIM(J,L).EQ.AC(J,L)) GO TO 88 HYFIX
M = 2 HYFIX
IF (ALIM(J,L).LT.0.0) M = 1 HYFIX
CM = BC(M,L)/AC(M,L) HYFIX
CL - ALIM(J,L)*CM HYFIX
DO 82 1 =1,3 HYFIX

82 RUM1 = T4(I) + ALIU(J,L)*(UV(I,X) + CM*UV(IL)) HYFIX
DO 85 I = 1,2 HYFIX

4CALL HYVAL(BT(I),UV(1,L),RM(,BD,I) WYI K
85 BT(I) = BT(I) + CL HYFIX

A88 APT(1,J,L) = DUAXI (BT(1),ALIM(1,K)) HYFIX
*APT(2,J,L) =DM111 (BT(2),ALIM(2,K)) HYFIX

89 CONTINUE HYF IX
90 CONTINUE HYPER

C SET Ui LEGAL BOUNDARIES HYFI I
C APT L =I L =2 WYIX
C A- (BM11) A- (BMAX) B- (AI) B- (AHA ) WYIX

*C Ae (BUIN) A+(BMAX) B+(AMIN) B+(AMAX) HYFIX
C SET UP HAREA (LINE SEGMENTS) CLOCKWISE STARTING WITH AIM HYFIX

95 L =0 HYFIX
HAREA(l.1,L+1) =AMIN HYFIX
HAREA(2,1,L+1) =APT(2,1,2) HYFIX
HAREA(1,2,L+1) = AIN HYFIX

*HAREA(2,2,L.1) = APT(1,1,2) HYFIX
IF (APT(2.1,2).G3E.APT(l1.2)) L aL + 1 HYFIX
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HAEEA(1,1,L+1) =APT(1.1) HYFIX
HAREA(2,1.L+l) = MIN HYFIX
HAREA(1,2,L+1) = APT(2.1,I) HYFIX
HAREA(2,2.L+l) = MIN HYFIX
IF (APT(2,1.1).GE.APT(1,1,1)) L =L + 1 HYFIX
HAREA(1,1.L+1) =AMAU HYFIX
HAREA(2,1,L+1) = APT(1,2,2) HYFIX
HAREA(1,2,L+1) =AMAX HYFIX
HAREA(2,2,L+1) =APT(2,2,2) HYFIX
IF (APT(2,2,2).GE.APT(1,2,2)) L = L + 1 HYFIX
HAREA(1,1,L+1) = APT(2,2.1) HYFIX
HAREA(2,1,L+l) = MAX HYFIX
HAJREA(1,2,L+l) = APT(1,2,I) HYFIX
HAREA(2,2,L+l) = MAX HYFI X
IF (APT(2,2,1).GE.APT(1,2,1)) L = L + 1 YI
IF (L.LE.1) GO0 TO 140 HYFIX
HAREA(1,1,L+1) = HAREA(1,1,1) HYFIX

'VHAREA(2,1,L+1) = AR A(2,1,1) HYFIX
*IF (BD(1).GE.-2) CALL PLEEA(L,HAREA,A!EAAB,BB,E,DELT,ANR) HYFIX

IF (BD(1).LT.-2) CALL HYREA(L,HAREA,AREA,AE,BB) HYFIX
AREAL =AREA.GT.0 HYFIX
IF (.IOT.AREAL) GO TO 140 HYPER

C HYPER
DO 120 I = 1,3 HYPER
RM(I) =AB*U(I) + BB*V(1) + T4(I) HYPE!

120 RND(I) = RUM HYPER
COMPUTE POINT ON ELLIPSOID BELOW CENTROID (CONTACT POrN??) PLEDO

*CONVERT PLANE VECTOR, ET = E*TM PLEDG
C TRY TO USE OTHER LOGIC HI? IX

*,IF(ED(l) .LT.O.O)GO TO 130 HYPER
CALL MAT31 (BD(7) ,TM,ET) PLEDG
A2 =TM(1)*ET(l) + TM(2)*ET(2) + TM(3)*ET(3) PLEDO
Al =AB*(TM(1)*EU(1).TM(2)*EU(2)+TM(3)*EU(3)) HYFIK
l.FM. BBE(TM(1)*EV(1).TM(2)*EV(2).TM(3)*EV(3)) HYFIX
Al = A1/A2 HYFIX
AO = (AB**2*E(1,1) + 2.*AB*BB*E(1.2) + DB**2*E(2,2) -Afl)/A2 HYFIX

*DISC =A1"*2 - AO PLEDG
IF(DISC.LT.O.O)DISC = 0.0 PLEDO
P =Al + DSQRT(DISC) PLEDO
GO TO 140 HYPER

COMPUTE FOR HYPE! HYPER
130 CALL HYVAL(CA.TH,RM,BD,l) HYPI X

P P=-CA HYF.IX
CALL DOT31(BD(8L.RMD,RM) RYPER

140 RETURN HYPER
END PLEDO
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SUBROUTINE PLELP(M,MM.N,NN,NT) PLELP
*C REV IV 02/07/87HYPER

IMPLICIT REAL*8(A-H,O-Z) PLELP
LOGICAL AREAL EDGE
COMMON/TABLES/MXNTI,MXNTB,MXTB1 .MXTB2,NTI (50) ,MTAB(1250) ,TAB(4500)PLELP

A COMMON/SGMNfTS/ D(3.3,30),WMEG(3,30),WEGD(3,30),UI(3.30),U2(3,30),PLELP
N SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,ISYM(30) PLELP

COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(:320), NCFORC
-B'.PRJNT(7.30),NPANEL(5),NPSF,NBSF,NSSF,NBGSF PLELP

COMMION/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8),BD(24,40) EDGE
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), PLELP

N HHT-5.3,12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),PLELP
NRQQ(3,12).HQQ(3,12),SQQ(12),CFQQ(12), PLELP
NKQ1(12),KQ2(12),KQTYPE(12) PLELP

COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) .LPMI (30). TGNOD7
NNSG(9),MSG(20.9),MCG,MCGII(24,5),KREF(20,9) TGMOD7

'.4,COMMON/TEMPVS/DMNT(3,3) ,TEMP(3,3) ,B(3,3) ,IMN(3),RLN(3),XMM(3), PLELP

TM(3).R(3),RM(3),DMNW(3),RLM(3),RN(3),VMN(3),VR(3), PLELP
* N WNM(3) ,WCM(3) ,WCN(3) ,VREL(3) ,FFM(3) ,FR(3) ,TQM(3), PLELP

N TQN(3) ,TQNT(3) ,T(3) .H(3) ,TH(3) ,XH(3) ,RMD(3) ,RND(3) , EDGE
TD(3) ,TT4(3,4) ,TT5(3,4) .XNC(3) ,UH(3) ,P,AMR,FM,CF, EDGE

NVRM,VRT,VRTS,VRTEST,TF,ELOSS,MCFNCF TGMOD7
CALL ELTIME(1,21) PLELP
CALL DOTT33(D(1,1,9),D(l.1,N),DMNT) PLELP
DO 10 1 1,3 PLELP

10 XMN(I) SEGLP(IPM) - SEGLP(I,l) PLELP
CALL MAT31(D(1,1,M),XMN,XMM) PLELP
CALL MAT31(DMNT,PL(1.NN) ,TM) PLELP
CALL M(AT31(DMNT,PL(5,NN),TD) EDGE
BET = 0.0 EDGE
J =3 HYPER
IF(BD(1.MM).LT.0.0) J = 4 HYPER
DO 15 I=1,3 EDGE

j = + 1HYPER
XNC(I) =XMM(I) + BD(J,MM) - TD(I) HYPER

15 BET =BET - TM(I)*XNC(I) EDGE
*C EDGE
*C BET IS FROM CENTER OF FIGURE TO PLANE EDGE

IF(BD(1,MM).GT.O.0)GO TO 30 HYPER
*C PUT PLANE VECTOR INTO HYPER HYPER
*CALL MAT31(BD(8,MM),TM,THI HYPER
* CALL MAT31(BD(8,MM),XNC,UH) HYPER

DO 20 I 1,3 HYPER
XNC(I) UH(I) HYPER
UH(I) =DABS(TH(I))*BD(I+1,MM)/ED(I+19,MM) HYPER
R(I) BD(I+19,MM)/(BD(I+19,MM) -1.0) HYPER

20 RND(I)= UH(I)**R(I) HYPER
ALP = HYPEN(BD(1,MM),R,RND) HYPER

*DO 25 I 1,3 HYPER
POW 1.0/(BD(I+19,MM) -1.0) HYPER

312



XH(I) = -DSIGN(BD(I+1 ,MM)*(UH(I)*ALP)**POW,TH(I)) HYPER
25 RND(I) =XH(I) HYPER

BTE = TH(1)*XH(l) +TH(2)*XH(2) + TH(3)*XH(3) HYPER
FM =BET/BTE HYPER
AMR = 1.0 - DABS(FM)**(-BD(1,MM)) HYPER
G0 TO 35 HYPER

C CODE FOR ELLIPSE XH = E'T EDGE
S C EDGE

30 CALL MAT31(BD(16,MM),TM,XB) HYPER
BTS = TM(1)*XH(1) + TM(2)*XH(2) + TM(3)*XH(3) EDGE
BTE = - DSQ!T(BTS) PLELP
FM =BET/BTS EDGE
AMR 1.0 -BET*FM EDGE

C EDGE
35P =BET- BTE HYPER

PSF(1,NPSF) = P PLELP
MCF = NTAB(NT+l) PLELP
NCF =-MCF PLELP

*IF(NCF.GT.O)CFQQ(NCF) =-999. PLELP
IF(P.LE.0) GO TO 85 HYPE!

S C EDGE
~: C CALL EDGE ROUTINE TO FIND IF ELLIPSOID INTERSECTS FINITE PLANE EDGE
Y. C IF IT DOES; AREAL WILL BE TRUE, P WILL BE PENETRATION AT CENTROID EDGE
~, C AND RM WILL BE LOCATION OF CENTROID EDGE

C RM IS REFERENCED TO CENTER OF ELLIPSOID EDGE
* C USE OLD FORMULA FOR ROLL-SLIDE?, I.E. ROLL-SLIDE SHOULDN'T EDGE

C CALL PLEDG EDGE
,~ C EDGE
VLT = NTAB(NT) EDGE
* IF(TAB(LT+22) .LE.O.O)GO TO 40 HYPER

C EDGE
IF (AMR.LE.O.0) GO TO 85 HYPER

- ~ IF (BD(1,MM).LT.O.O.AND.BD(23,MM).NE.0.0) STOP 22 HYPE!
CALL PLEDG(AREALPBD(1,MM),PL(1,NN)) EDGE
IF(.NOT.AREAL)GO TO 85 HYPER
PSF(1,NPSF) = P EDGE

* C EDGE
40 IF (TkB(LT+22) .GT.-2.0.AND.AMR.LE.0O) GO0 TO 85 HYPER

RHO =0.0 HYPER
AIF(MCF.GT.O)RHO = TAB(McF.4) PLELP
ABETE = 1.0 + RHO*P/BTE HYPER

IF(BD(1.MM).GT.O.O)BETE - BETE/BTE HYPER
*IF(BD(1,MM).LT.0.O)CALL D0T31(BD(8.MM),RNDXH) HYPER

TRT =Pe(1.0 - RHO) EDGE
J =3 HYPER
IF(BD(1,MM).LT.O.O)J =4 HYPER
DO 45 I = 1,3 HYPER
j =j + 1 HYPE!

* IF(TAB(LT+22).LE.0.O)RM(I) = BETE*XH(I) EDGE
*IF(TAB(LT+22).GT.0.O)RM(I) = RM(I) - TRT*TM(I) EDGE
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RLM(I) =RU(I) +BD(J,MM) HYPER
45 RN(I) =BLN(I) + X[MM(I) HYPER

CALL D0T31(DMNTRN,RLI) PLELP
IF (TAB(LT+22).GT.O.O) GO TO 55 HYPER
IF (TAB(LT+22).GT.-3.0.AND.TAB(LT+22).LT.0.0) GO To 55 HYPER

C EDGE
C CHECK BOUNDARY USING OLD METHOD EDGE

DO 50 1 =8,13,5 Yh
IF(PL(I+4,NN).LE.O.0)00 TO 50 HYPER
DIST = RLN(1)*PL(I ,NN) PLELP

+ RLN(2)*PL(I41,NN) PLELP
+RLI(3)*PL(I+2,MI) - PL(I+3,NN) PLELP

IF((DIST.LE.O.O).OR.(DIST.GT.PL(I+4,NN))) GO TO 85 HYPER
50 CONTINUE HYPER

C EDGE
55 CALL PLSEGF(M,N,NT) HYPER

C DMNWN,VMdN.VR,WNM,WCM,WCN,VRELPFM,FR,TQMTQN,TQNTT EDGE
A.C FM,CF,VRM,VUT,VRTSVRTEST,TFEJOSS EDGE
*C EDGE

C STORE RESULTS EDGE
DO 60 I = 1,3 HYPER

60 PSF(I+4,NfPSF) = RLN(I) HYPER
>"2IF(LPMI(N).NE.O) CALL DOT31(DPMI(1,1,N) ,RLN,PSF(5,IPSF)) EDGE

IF(MCF.LT.O)GO TO 85 HYPER
PSF(2,NPSF) = FM PLELP

APSF(3,NPSF) = 0.0 PLELP
TilT = TF**2 - FM**2 PLELP

vIF(TRT.GT.O.O) PSF(3,NPSF) - DSQRT(TRT) PLELP
PSF(4,NPSF) = TF PLELP
GO TO 85 HYPER

C PLELP
C ROLL-SLIDE REVISED 8/18/85 PLELP

65 DO 70 1I 1,3 HYPER
70 PSF(141,NPSF) = T(I) HYPER

IF(BD(I,MML.LT.O.0) STOP 28 HYPER
CALL CROSS(TM,WNM,TH) EDGE
CALL MAT31(BD(16,MM) ,THUH) EDGE
TilT = (TM(1)*UH(l) + TM(2)*UH(2) + TM(3)*UH(3))/BTS EDGE
DO 75 I1 1,3 HYPER

75 RMD(I) =DABS(BETE)*(UH(I) - TRT*XH(I)) HYPER
CALL CROSS (DMNWN,TM,TH) EDGE
CALL CROSS(WNM,RMD,XNC) EDGE

*SQQ(NCF) =0.0 PLELP
DO 80 I 1,3 HYPER

80 SQQ(NCF) =SQQ(NCF) + TM(I)*XNC(I) - 2.0*TH(I)*VR(l) HYPER
CALL DOT31(D(l,1,M),XNC,RQQ(1,NCF)) EDGE

85 CALL ELTIME(2,21) HYPER
RETURN PLELP

*END PLELP
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SUBROUTINE PLREA(L,H,AREA,AB,BB,E.DR) HYFIX
C REV IV 12/11/87HYFIX

IMPLICIT REAL*8(A-H,O-Z) PLREA
ACOMPUTES AREA AND CENTROID (TRUE AREA = AREA*,:UxV:/G) liYFIX

C :UxV: IS NEVER COMPUTED ; UxV: a UxV. T =AREA OF PARALLELOGRAM PLREA
C THIS ROUTINE WILL ONLY BE CALLED IF THERE IS AN INTERSECTION PLREA

*DIMENSION H(2,2,5),E(2,2) HYFIX
AREA =0.0 PLREA
AB =0.0 PLREA
BB 0.0 PLREA
IF (L.LE.1) GO TO 15 HYFIX
C = R/DSQRT(D) HYFIX
C12 = 2.0*R/D HYFIX
Cll C12*E(1,1) HYFIX
C22 = C12*E(2.2) HYFIX

VC12 =C12*E(1,2) HYFIX
DO 10 1= 1,L HYFIX

COMPUTE FOR STRAIGHT LINE SEGMENTS HYF IX
AR = H(1,1,I)*H(2,2,I) - H(1,2,I)*H(2.1,I) HYFIX
IF (AR.EQ.0.0) GO TO 5 HYFIX
AB =AB + AR*(H(1,1,I) + H(1,2,I)) HYFIX
BB = BE + AR*(H(2,1,I) + H(2,2,I)) HYFIX
AREA = AREA + AR HYFIX

COMPUTE FOR ELLIPSE HYF IX
5 AR =H(1,2,I)*H(2,1,I+l) - H(1,1,I+1)*H(2,2,I) HYFIX

IF (AR.EQ.0.O) GO TO 10 HYFI X
ARC = AR/C HYFIX
IF (DABS(ARC).GT.1.0) ARC - DSIGN (1.ODO,ARC) HYFIX
AR =C*DASIN(ARC) HYF IX
X21 H(1,1,I+1) - H(1,2,I) HYFIX
Y21 =H(2,1,I+l) - H(2,2,I) HYFIX
AB =AB + C12*X21 + C22*Y21 HYFIX
BB BE - Cll*X21 - C12*Y21 HYFIX
AREA = AREA + AR HYFI I

10 CONTINUE HYF IX
IF (AREA.LE.0.0) GO TO 15 HYFIX
AREA = 3.O*AREA HYFIX
AB = AB/AREA PLEA
BB = BB/AREA PLREA

C AREA = AREA/6.0 HYFIX
15 RETURN PLEA

END PLREA
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SUBROUTINE PLSEGF(M,N,NT) PLSEGF
C REV 111.5 09/03/85TOD7

IMPLICIT REAL*8 (A-H,O-Z) PLSEGF
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMGD(3,30),UI(3,3),U2(3,30) .PLSEGF

SEGLP(3.30) ,SEGLV(3,30) .SEGLA(3,30) ,ISYN(30) PLSEGF
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), PLSEGF

N HHT(3,3,12),EX1(3,12),RK2(3,12),QQ(3,,12),TQQ(3,12),PLSEGF
RQQ(3,12),HQQ(3,12),SQQ(12) .CFQQ(12), PLSEGF
KQ1(12) ,KQ2(12) ,KQTYPE(12) PLSEGF

COMMON/TEtPVI/ CREST,TTI(3) ,RII(3) ,R2I(3) .JSTOP(4,2,30) PLSEGF
COMMON/TABLES/NXNTI,MXNTB.NXTD1 ,MXTB2,NTI (50) ,NTAB(1250) .TAB(4500)DIMENB

C THIS COtdMON/TEMPVS/ IS SHARED BY PLELP, PLSEGF AND 310510. PLSEGP
COMMON/TEMPVS/DMNT(3,3) ,TEMP(3,3) ,B(3,3) ,XMN(3) ,RLN(3) ,IMM(3), PLSEGF

TM(3) ,R(3) ,RM(3) ,DM(3) ,RLM(3) ,RN(3) ,VMK(3) .VR(3) ,PLSEGF
WMN(3) ,WCM(3) ,WCN(3) ,VREL(3) .FFM(3) ,FR(3),TQU(3). PLSEGF
TQN(3) ,TQNT(3) ,T(3),H(3) .T1(3) .T2(3) 1RMD(3) ,RND(3), PLSEGF

* TD(3),TT4(3,4),TT5(3.4),T3(3),T4(3)P,AMRt,FM,CF, PLSEGF
* VRM,VRT,VRTS,VRTEST,TF,ELOSSMOF,NCF,T5(3) ,TO(3) TOMOD7

*VRTEST =2.0 PLSEGF

N CALL MAT31(DMKTWMEG(1,N) ,DMNWM) PLSEGF
DO 15 1=1,3 PLSEGF
VMN(I) = SEGLV(I,M) - SEGLV(IIN) PLSEGF

15 WMN(I) = DMNWN(I) - WUEG(I ,M) PLSEGF
CALL D0T31(D(1,1,U) ,TMPT) PLSEGF
CALL MAT31(D(1.1,M),VMN,VR) PLSEGF
CALL CROSS(WMEG(1,M) .RLM,WCM) PLSEGF

-~CALL CROSS(DMNWNRN,WCN) PLSEGF
VRM =0.0 PLSEOF
DO 16 I=1,3 PLSEGF
VR(I) =VR(I) + WCM(I) - WCN(I) PLSEGF

16 VEM =VRM + VR(I)*TM(I) PLSEGF
-,VET =0.0 PLSEGF

DO 17 I=1,3 PLSEGF
VREL(I) =VR(I) - VRM*TM(I) PLSEGF

17 VET =VRT + VREL(I)**2 PLSEGF
VRT =DSQRT(VRT) PLSEGF

*CF =EVALFD (P,NTAB(kJT+5),I) PLSEGF
9,LT = NTAB(NT) PLSEGF

TAB(LT) =P PLSEGF
FM =1.0 PLSEGF
PDOT -VEN PLSEGF
ELOSS 0.0 PLSEGF

*IF (MCF.GT.0) CALL FRCDFL(P.PDOT,NT,1,FM,ELOSS) PLSEGF
VETS = VET PLSEGF
IF (VRT.LT.VRTEST) VRT =VETEST/(2.0-VRT/VRTEST) PLSEGF
FF =-DABS(FM)*CF/VRT PLSEGF

04 IF (NCF.GT.O.AND.KQTYPE(NCF).EQ.0) FF=0.o PLSEGF
WFS =(VRTS-VET)/VRT PLSEGF

IF (MCF.GT.O.AND.KQTYPE(NCF).EQ.6) FS=0.0 PLSEGF
TF =0.0 PLSEGF
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L - LT'18 PLSEGF
DO 18 1=1,3 PLSEOF
L = Lel PLSEGF
FFM(I) = FM*TM(I) + FF*VREL(I) +FS*TAB(L) FLSEGF
TF = TF + FFM(I)**2 PLSEGF
TTI(1 = T(I) PJLSEGF
R1IM) =RLM(I PLSEGF

18 R21(I) =RLI(I) PLSEGF
TF = DSQRT(TF) PLSEGF
M T = NTAB(NTe5) PLSEGF
CREST = TAB(MT+3) FLSEGF
CALL DOT31 (D(1,.M),FFM,FR) PLSEGF
IF (MCF.LE.O) GO TO 21 PLSEGF
CALL CROSS (RLM,FFM,TQM) PLSEGF
CALL CROSS (RN,FFM,TQNT) PLSEGF
CALL DOT31 (DUNT,TQIIT,TQN) PLSEGF
DO 19 1=1.3 PLSEGF
UM(AN = U1(I,M) + FR(I PLSEGF

* U1(I,N) c U(I,I) - FR(I PLSEGF
U2(I,N) = U2(I,M) + TQE(I) PLSEGF

19 !J2(IN) = U2(I,I) - TQN(I) PLSEGF
IF (ICF.LE.O) GO TO 23 PLSEGF

21 DO 22 I=1,3 PLSEGF
HQQ(I,ICF) = FR(I)/TF PLSEGF
TQQ(I,NCF) = T(I) PLSEGF
RK1(I,ICF) = RLM(I) PLSEGF

22 RK2(I,NCF) =RLN(I) PLSEGF
CFQQ(ICF) = CF PLSEGF
MT =NTAB(NTe5) PLSEGF
IF (XQTYPE(NCF).EQ.3) CFQQ(NCF) =TAB(NT+4) FLSEGF

23 RETURN PLSEGF
- ~ END PLSEGF
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SUBROUTINE PLTXYZ(P,C) PLTXYZ
c REV 111.5 05/30/85VEHICL
C STORES PLOT CHARACTER (C) INTO PLOTYZ, PLOTXZ AND PLOTXY ARRAYS PLTXYZ
C IN VEHICLE REFERENCE FOR POINT (P) GIVEN IN INERTIAL REFERENCE. PLTXYZ
C PLTXYZ

IMPLICIT REAL*B (A-H,O-Z) PLTXYZ
COMMON/CONTRL/ TIME, NSEG, NJIJT, NPL,nBLT ,NBAW, IVEHNGRND, PLTXYZ

NSNQ,NSD,NFLX,NIHRNSS,NWINDF,NJNTF,NPRT(38) ,IPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30) ,WMEGD(3,30) ,U1(3,30).U2(3,30),PLTXYZ

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) .NSYM(30) PLTXYZ
COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) ,AXV(3,8) ,VATAB(6,501,8), VEHICL

VTO(6),VDT(6),TIMEV(6),OMEGV(8),IVTAB(6),INDXV(6) PLTXYZ
COMMON/TEMPVS/ DUM(101) ,PLOTYZ(96,55) ,PLOTKZ(96.55) ,PLOTKY(96,55) PLTXYZ
LOGICAL' 1 C, PLOTYZ ,PLOTXZ, PLOTXY PLTXYZ
DIMENSION P(3) ,TMP(3) ,XYZ(3) PLTXYZ
DATA NPLTZ/96/ , NPLTX/55/ PLTXYZ

C PLTXYZ
C CONVIRT P FROM INERTIAL TO VEHICLE REFERENCE BY PLTXYZ

*C XYZ =DVEH(P-XCOMP) PLTXYZ
-C PLTXYZ

DO 10 I=1,3 PLTXYZ
10 TMP(I) = P(I) - SEGLP(I,NVEH) PLTXYZ

~: ~*CALL MAT31(D(1,1,NVEH),TMP,XYZ) PLTXYZ
C PLTXYZ
C CONVERT XYZ INTO PLOT CORDINATES IX,IY,IZ AND PLTXYZ

NC IF WITHIN PLOT LIMITS, STORE C IN PLOTYZ, PLOTXZ AND PLOTXY. PLTXYZ
C PLTXYZ

IX = SPLT(I)*XYZ(1) + ZPLT(l) + 0.5 PLTXYZ
IZ =SPLT(3)*XYZ(3) + ZPLT(3) + 0.5 PLTXYZ
IF (IZ.LT.1 OR1. IZ.GT.NPLTZ) GO TO 11 PLTXYZ
IY =SPLT(2)*XYZ(2) + ZPLT(2) + 0.5 PLTXYZ
IF (IY.GE.1 .AND. IY.LE.NPLTX) PLOTYZ(IZ,IY) = C PLTXYZ
IF (IX.GE.1 .AND. IX.LE.NPLTX) PLOTXCZ(IZ,IX) =C PLTXYZ

11 IY =-SPLT(3)*XYZ(2) + ZPLT(2) +0.5 PLTXYZ

IF (IY.LT.1 .0R. IY.GT.NPLTZ) GO TO 99 PLTXYZ
IF (IX.GE.1 .AND. IX.LE.NPLTX) PLOTXY(IY,IX) =C PLTXYZ

41 99 RETURN PLTXYZ
END PLTXYZ
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SUBROUTINE POSTPR(PRDT) POSTPR
C REV IV 02/01/B8MISDOT
C CONTROLS GENERATION OF PRINTED TABULAR TIME HISTORIES POSTPR
C AND PLOTS BY THE VALUE OF NPRT (4 AS FOLLOWS: POSTPR
C POSTPR
C VALUE OF TIME POSTPR

,% C NPRT(4) HISTORIES PLOTS POSTPR
C POSTPR
C +4 1*No POSTPR
C +3 YES YES POSTPR

C+2 YES NO POSTPR
C +1 YES POSTPR

~' C 0 NO POSTPR
C -1 NO YES POSTPR
C -2 YES NO POSTPR
C -3 YES YES POSTPR
C POSTPR
C ~ 'TIME HISTORIES WERE PRINTED BY SUBROUTINE OUTPUT. POSTPR
C POSTPR

COMMOI/CDINT/ JDTPTS(18) ,ZZ(1000,3) PLTINC
C NOTE: THIS OVERWRITES COMMON ICDINT/. POSTPR

0 COMMON/CONTRL/ TIME,NSEGNJNTUNPL,NBLT,NBAG,NVH,IGRND, POSTPR
NSNQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) .NPG PAGE

REAL*8 TIME POSTPR
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(l0,40) ,BAGSFC3,20), NCFORC

*PRJNT(7,30),NPANEL(5),NPSFNBSF,NSSF,NBGSF POSTPR
REALuB PSF,BSF,SSF,BAGSF,PRJNT POSTPR
COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), POSTPE

BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), POSTPR
*JOINT(30),CGS(30),JS(30) POSTPR

REAL DATE, COMENT ,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL ,BAGTTL ,SEG ,JOINT POSTPR
LOGICAL~l CGS,JS POSTPR
COMMON/CNSNTS/ P1 ,RADIANG,TNIRD,EPS (24), POSTPE

* UNITLPUNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
REAL*8 P1 ,RADIAN,G,THIRD,EPS,UNITL,UNITM.UNITT,GRAVTY POSTPR'1COMMON/JBARTZ/ MNPL( 30),MIIBLT( 8),MESEG( 30),MNBAG( 6), POSTPR

MPL(3,5,30),MDLT(3.5,8),MSEG(3,5.30),MBAG(3,10,6), POSTPR
* NTPL( 5,30),NTBLT( 5.8) ,NTSEG( 5,30) POSTPR

COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDI(20)POSTPR
REAL*8 APSDM,APSDN,ASD POSTPR
COMMON/HRNESS/ BAR(15, 100) .BB(l00) ,BBDOT(100) ,PLOSS(2,100), POSTPR

* XLONG(20) ,HTIME(2) .IBAR(5,100) ,NL(2,100), POSTPR
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) POSTPR

REAL *8 BAR,BBBBDOT,PLOSSXLONG,HTIME POSTPR
COMMON/RSAVE/ XSG(3,20,3),DPMI(3,3,30) ,LPMI(30), ATBIII

NSG(9) ,MG(20,9) ,MG,MCGII(24,5) ,KREF(20g9) TTHKREF
REAL*8 XSQ,DPMITDATA,UMSEC.PRDT,TESTI,TEST2,VDTI TGMODI
REAL*8 VDT2,R30,R26 TOMODI

C NOTE: SUBROUTINES POSTPR & HEDING SHARE THIS COON/TEMPVS/. POSTPR
C THE FIRST DIMENSION OF XLAB,YLAB,PLBI AND PLB2 SHOULD BE THE SAME POSTPR
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C AS THE VALUE ASSIGNED TO NW6O WHICH IS THE NUMBER OF WORDS THAT POSTPR
C IS NECESSARY TO CONTAIN 60 CONSECUTIVE CHARACTERS DEPENDING ON THEPOSTPR
C COMPUTER SYSTEM THIS PROGRAM IS OPERATING ON. THE VALUE OF NW6O POSTPR
C SHOULD BE 15 ON IBM 360 AND 370, 10 ON UNIVAC 1108, 6 ON CDC 6600.POSTPR

* C THE LAST TERM IN FORMAT 13 BELOW SHOULD BE 15A4(IBM), I0A6(UNIVAC)POSTPR
*C OR 6A10(CDC). ALSO, THE FIRST DIMENSION OF PLDATA IN SUBROUTINE POSTPR

C HEDING SHOULD BE 97(IBM), 77(UNIVAC) OR 61(CDC). REDIM2
*C POSTPR
* COMMON/TEMPVS/ TDATA(14 .65) ,HEDATA(470), POSTPR

XO(2O),XN(20),XL(2O),XS(2O),XLAB(15,2O),PLBI(15,2O),POSTPR
YO(20),YN(20),YL(20),YS(20),YLAB(15,20),PLB2(15,20).POSTPR
NYP(20),MX(2,20),MY(2,1O,20),NX(20) ,NY(20), POSTPR
NXLAB(20) ,NYLAB(20) ,NPLB1 (20) ,NPLB2(20), POSTPR

*USEC(45),Z(1000,25),ZTTH(14,45,65) MISDOT
LOGICAL LTABHLPLOT POSTPR
DATA LPP/45/ , NZD1/1000/, NFZD2/25/ PLTINC
DATA NW6O/15/ POSTPR
LTABH = FALSE. POSTPR
LPLOT = .FALSE. POSTPR
NPRT4 =IABS(NPRT(4)) POSTPR
LPLOT =NPRT4.EQ.1 .OR. NPRT4.EQ.3 POSTPR
LTABH zNPRT4.EQ.2 .OR. NPRT4.EQ.3 POSTPR
IF(NPRT(26).EQ.4) LTABH = .FALSE. TUMOD1

*IF(NPRT(26).GE.5) GO TO 99 TGNOD1
C POSTPR
C READ INPUT CARD H.11 TO CONTROL COMPUTATION OF RIC, HSI & csi. WINDOP
C POSTPR

READ (5,11) JDTPTS POSTPR
WRITE(8,700) MPG PAGE
NPG=NPG+l PAGE

700 FORMAT(lH1,122X,'PAGE',I5/,2X, PAGE
'POSTPROCESSOR CONTROL PARAMETERS',/I) PAGE

WRITE(6,701) CHGIII
701 FORM[AT(13X,'HIC & HSI POINT' ,7X,'CSI POINT-) CHGIII

WRITE(6,702) JDTPTS(1) ,JDTPTS(2) CR0111
702 FORM(AT(5X,'H.11',1OX,I2,17X,12,//) WINDOP

4NDPT= 0 POSTPR
IHIC =0 TOMD

*126 =0 TOMODl
ITST1 =0 TOMOD1
ITST2 = 0 TOMODi
IF(NPRT(26).LT.0) 126 = IABS(NPRT(26)) TONODi

* IF(JDTPTS(l).GT.0.OR.JDTPTS(2).GT.0) IHIC = 1 TONODI
IF(NPRT(30).EQ.O.ANfD.NPRT(26).EQ.3) ITST1 = 1 TlMODil
IF(NPRT(30).LT.126) ITST2 = 1 TGMOD1
IF(IHIC.EQ.1.AND.ITST1.EQ.1) WRITE(6,751) TOlMOD1
IF(IHIC.EQ.1.AND.ITST2.EQ.1) WRITE(6,752) NPRT(30),126 TGNOD1

751 TORMAT(3X,'WABNING! LOGIC OF INPUT INDICATES USER ANTICIPATES HICTOMODil
*HSI AND CSI TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL', TOODDI

*/.I0X,'INTEGRATION STEP, YET DATA WAS STORED (WRITTEN TO TAPES) EVTGNOD1
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*ERY DT.') TOMOD1
752 FORMAT(3X,'WARNING1 LOGIC OF INPUT INDICATES USER ANTICIPATES HICTOMOD1

*, HSI AND CSI TO BE COMPUTED BASED ON DATA FOR EVERY ',12,/.IOX.' TOMODI
*INTEGER MULTIPLE OF DT, YET DATA WAS STORED (WRITTEN TO TAPES) EVETOMODI
*RY ',12,' INTEGER MULTIPLE OF DT.') TGMODI
IF(JDTPTS(1).GT.0.AND.IPRT(26).EQ.2.AND.NPRT(30).LT.1) STOP 91 TOMOD1
IF(JDTPTS(2).GT.0.AND.NPRT(26).EQ.2.AND.NPRT(30).LT.1) STOP 92 TOMODI
IF (JDTPTS(1).NE.0) NDPT = NDPT + I POSTPR
IF (JDTPTS(2).NE.0) NDPT = NDPT + 1 POSTPR
IF (.NOT.LPLOT .AND. .NOT.LTABH .AND. NDPT.EQ.0) GO TO 99 POSTPR
CALL ELTIME (1,36) POSTPR
IF (.NOT.LPLOT) GO TO 20 POSTPR

C POSTPR
C READ INDICES OF VARIABLES TO BE PLOTTED AND POSTPR
C ARGUMENTS TO SUBROUTINE SLPLOT ON CARDS I. POSTPR
C POSTPR
C INPUT CARD 1.1 POSTPR
C POSTPR

READ (5,11) NPLT , (NYP(K),X=I,NPLT) POSTPR
11 FORMAT (1814) POSTPR

- IF(NPLT.GT.O.AND.ITST1.EQ.1) WRITE(6,753) TGMODI
IF(NPLT.GT.O.AND.ITST2.EQ.1) WRITE(6,754) NPRT(30),126 TGMOD1

753 FORMAT(3X,'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTOMODI
*TS TO BE COMPUTED BASED ON DATA FOR EVERY SUCCESSFUL INTEGRATION STGMODI
*TEP',/,IOX,'YET DATA WAS STORED (WRITTEN TO TAPES) EVERY DT.') TGMOD1

754 FORMAT(3X,'WARNING! LOGIC OF INPUT INDICATES USER ANTICIPATES PLOTGMOD1
*TS TO BE COMPUTED BASED ON DATA FOR EVERY ',12,/,10X,'INTEGER MULTTGMOD1
*PLE OF DT, YET DATA WAS STORED (WRITTEN TO TAPES) EVERY ',12, TGNOD1

' INTEGER MULTIPLE OF DT.') TGMOD1
IF (NPLT.LE.0) LPLOT = .FALSE. POSTPR
IF (.NOT.LPLOT) GO TO 20 POSTPR
DO 15 K=1,NPLT POSTPR
NYPLT = NYP(K) POSTPR

C POSTPR
C INPUT CARD I.2.K POSTPR
C POSTPR

READ (5,11) MX(1,K), MX(2,K), (MY(1,J,K), MY(2,J,K), J=I,NYPLT) POSTPR
C POSTPR

* C INPUT CARD I.3.K POSTPR
C POSTPR

READ (5,12) NX(K), XO(K), XN(K), XL(K), XS(K) POSTPR
12 FORMAT (14 , 4X , 4F8.0 ) POSTPR

C POSTPR
C INPUT CARD I.4.K POSTPR

* C POSTPR
READ (5,12) NY(K), YO(K), YN(K), YL(K), YS(K) POSTPR

C POSTPR
C INPUT CARD 1.5.X POSTPR
C POSTPR

READ (5,13) NXLAB(K), (XLAB(I,K),I=I,NW6O) POSTPR
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13 FORMAT (14 , 4X , 15A4 POSTPR
C POSTPR
C NOTE - ABOVE FORMAT ASSUMES 4 ALPHANUMERIC CHARACTERS FOR SINGLE POSTPR
C PRECISION WORDS ON IBM 380 AND 370 COMPUTERS. THE 15A4 TERM IN THEPOSTPR
C FORMAT WILL HAVE TO BE CHANGED ON NON-IBM COMPUTERS TO PRODUCE A POSYPE
C CONTINUOUS STRING OF 60 CHARACTERS IN CORE MEMORY. POSTPR
C POSTPR
C INPUT CARD I.6.K POSTPR
C POSTPR

READ (5,13) NYLAB(K), (YLAB(IXi,I=1,NW5O) POSTPR
C POSTPR
C INPUT CARD I.7.K POSTPR
C POSTPR

READ (5,13) NPLB1(JC), (PLB1(I,K),I=1,NW6O) POSTPR
C POSTPR
C INPUT CARD I.8.K POSTPR
C POSTPR

15 READ (5,13) NPLB2(K), (PLB2(IK,I=1,NW5O) POSYPE
C CHGIII
C WRITE OUT PLOTTING CONTROL DATA CHGIII

*C CHGI II
WRITE(6,703) CUGIII

703 FORMAT(4X,'PLOTTING CONTROLS',/1) CHOIII
WRITE (8,704) CHGIII

704 FORMAT(12X,'NO. PLOTS',IIX,'NO. OF Y VARIABLES PER PLOT') CHGIII
WRITE(8,705) NPLT,(NYP(JC) ,JK=1,NPLT) CHGIII

705 FORMAT(5X,'I.1',7X,12,7X,20(12,2X)) CHGIII
WRITE(6 .706) CHGI II

706 FORMAT(12X,'MX1 M12 MYLA M72A MYIB MY2B MFIC MY2C MYID MY2D MYlE MCIIGIZI
*Y2E MYiF MY2F MYiG MY2G MYlH MY2H MYlI MY21 MY1J MY2J') CHGIII
DO 730 IJ=1,NPLT CHGIII
WRITE(6,707) IJMX(1,IJ),MX(2,IJ), CHGIII
*(MY(1,L,IJ),MY(2,LIJ),L=1,NYP(IJ)) CHGIII

707 FORMAT(5X,'I.2.'.I2,2X.I2,2X.I2,2X,20(I2,3)) CKGIII
'N730 CONTINUE CHGIII

WRITE(6,7Q8) CHGIII
708 FORMAT(14X,'NX',8X,'KO',QX,'XN',SX,'XL',gX,'XS') CH0111

DO 731 IJ=1.NPLT CHGI II
*WRITE(6,709) IJ.NX(IJ).XO(IJ),XN(IJ),XL(IJ),XS(IJ) CHGII1

709 FORMAT(5X,'I.3.',12,2X,I3,4X,4(FS.3,2X)) CHGII1
731 CONTINUE CHGI II

WRITE(6 .710) CR0111
710 FORMAT(14X,'NY',8X,'YO',gX,'YN',8X,'Th',9X,'YS') CHOIII

DO 732 IJ=1,NPLT CHGIII
*WRITE(6,711) IJNY(IJ),YO(IJ),YN(IJ),YL(IJ),YS(IJ) CHGIII

711 FORMAT(5X,'I.4.',I2,2XI3,4X,4(FB.3,2X)) CH0111
732 CONTINUE CR0111

'S.WRITE(5,712) CHGIII
712 FORMAT(12X.'NXLAB',15X,'XLAB') CHOI I1

DO 733 IJ=1,NPLT CHGJ'II
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WRITE(6,713) IJ.NXLAB(IJ).(XLAB(L,IJ),L=1.NWOO) CR0111
* 713 FORMAT(5X,'I.5.',I2,2X,I3,5X,15A4) CR0111

733 CONTINUE ORGIII
WRITE(6,714) CR0111

714 FORMAT(12X,'NYLAB',15X,'ThAB') CR01I I
DO 734 IJ=1,NPLT CHOI II
WRITE(6,715) IJ,N'YLAB(IJ) , (TAB(LIJ) ,L=1,NW8O) CR6111

715 FORMAT(5X,'I.6.',I2,2X,I3,5K,15A4) CR0111
734 CONTINUE CR6111

WRITE(8 .716) CHGIiI
716 FORMAT(12X,'NPLB1',15X,'PLB1') CR0111@3DO 735 IJ=1,NPLT CR0111

WRITE(6,717) IJ,NPLB1(IJ),(PLB1(L,IJ),L=1,NWOO) CH0111
717 FORM&T(5X,'I.7.',12,2X,I3,5X,15A4) CR0111
735 CONTINUE CHGIII

WRITE(6 .718) CR0111
718 FORMAT(12X,'NPLB2',15X,'PLB2') CR0111

DO 736 IJ=1,NPLT CR0111
WRITE(6,719) IJ,NPLB2(IJ)L(PLB2(L,IJ),L=1,NW60) CR0111

719 FORMAT(5X,'I.8.',I2,2X,I3,5X,15A4) CHG111
0736 CONTINUE CR0111

C POSTPR
C READ TIME HISTORY DATA FROM TAPE 8. POSTPR
C POSTPR

S 20 NPTS 0 POSTPR
LINES 0 POSTPR
IF (NPRT(4).GT.0) REWIND 8 POSTPR
READ (8,END=29) NSEG,NJNT,NPL,NBLT,NBAG,NVER,NORND,NPANEL, POSTPR

* PL,WIBLTWISE,MNBA,PL,NLT,MEG,MBA0 POSTPR
READ (8, END=29) DATE, COMENT ,VPSTTL, BDYTTL,*BLTTTL, PLTTL ,BAOTTL, POSTPR

SEG,JOINT,UNITL,UNITU,UNITT,NSG,MS0,XS0,MCG, ATBIII
MCGIN,KREF .IIRNSS ,NBLTPR,NPTSPB,NSD,DM.NEDN CR0111

21 READ (8,END=29) NT, UMSEC, ((TDATA(I,J),I=1,14),J=1,NT) POSTPR
VR30 = .ODO TOMOD 1

IF(NPRT(30).OT.0) R30 =NPRT(30) TOMODi
VDTI R30*PRDT TOMODi
TESTI =DMOD(UMSEC,VDTl) TOMODI
TESTi O MIN1(TEST1,DABS(VDTI -TESTi)) TOMODi
IF(NPRT(30).GT.O.AND.TEST1.OT.EPS(4)) 00 TO 25 TOMODD
NPTS = NPTS + 1 POSTPR
IF (NPTS.GT.NZD1 AND. (NDPT.NE.0 -OR. LPLOT) )STOP 52 ATBIII
ZZ(NPTS,1) =UNSEC PLTINC
Z(IPTS1I) =UMSEC PLTINC
IF (NDPT.EQ.O) GO TO 22 POSTPR

* C POSTPR
C STORE DATA FOR HIC, HiSI AND CSI. POSTPR
C POSTPR

A. J= I POSTPR
DO 61 I=1,2 POSTPR
IF (JDTPTS(I).EQ.0) GO TO 61 POSTPR
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JJ = JJ +1 POSTPR
JD =JDTPTS(I) - I POSTPR
JE = 4*M0D(JD,3) + 4 POSTPR
JP =JD/3 +1 POSTPE
ZZ(NPTS,JJ) =TDATA(JE.JP) PLTINC

61 CONTINUE POSTPR
22 IF (.NOT.LPLOT) GO TO 25 POSTPR

C POSTPR
C STORE DATA FOR PLOTTING POSTPR
C POSTPR

JY = 1 PLTINC
DO 24 K=1,NPLT POSTPR
JE = IABSfMX(2,X)) POSTPR
IF (JE.EQ.O) G0 TO 23 POSTPR
Jy =JY + 1 POSTPR

*IF (JY.GT.NZD2) STOP 53 ATBIII
JP = MIK - 20 POSTPR
Z(NPTS,JY) - TDATA(JE,JP) POSTPR

23 NYPLT = NYP(IC POSTPR
DO 24 J=1,NFYPLT POSTPR
y J= JY+ 1 POSTPR

JP = MY(1,J,X) - 20 POSTPR
IF (JY.GT.NfZD2) STOP 54 ATBIII
JE = IABS(MY(2,J,K)) POSTPR
Z(NPTS,JY) = UNSEC POSTPR

24 IF (JE.N1E.0) Z(NPTS,JY) =TDATA(JE,JP) POSTPR
25 IF (.NOT.LTABI) GO TO 21 POSTPR

C POSTPR
C STORE DATA TO PRINT TABULAR TIME HISTORIES POSTPR
C POSTPR

R26 = 1.ODO TGMOD1
IF(NfPRT(26).LT.0) IFLO = 1 TGMODI
IF(IFLG.EQ.1) M26 = IABS(NPRT(26)) TOMODi
IF(IFLG.EQ.1) R26 = U26 TOMOD1
VDT2 =R26*PRDT TGNOD1
TEST2 =DMOD(UMSEC,VDT2) TGMODI
TEST2 DMIN1(TEST2,DABS(VDT2 - TEST2)) TOMOD1
IF (NPRT(26).LE.O .AND. TEST2.GT.EPS(4)) GO TO 21 TONODi

0LINES =LINES + 1 POSTPR
NTTH UDMD(LINES-1,LPP) + 1 POSTPR
USEC(NTTH) = UNSEC POSTPR
DO 26 J=1,NT POSTPR
DO 26 1=1,14 POSTPR

26 ZTTH(INTTH,J) =TDATA(I,J) POSTPR
0IF (NTTH.EQ.LPP) CALL HIDING (LINES,LPP) POSTPR

GO TO 21 POSTPR
29 IF (.NOT.LTABH OR. LINES.EQ.0) GO TO 30 POSTPR

IF (NTTH.NE.LPP) CALL HIDING (LINES,LPP?) POSTPR
30 IF (NDPT.NE.O) CALL HICCSI(NPTS) POSTPR

IF (.NOT.LPLOT) GO TO 98 POSTPR
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C POSTPR
A C PLOT DATA VIA SUBROUTINE SLPLOT. POSTPR

C POSTPR
C INCLUDE ANY PROGRAM STATEMENTS HERE REQUIRED BY YOUR COMPUTER AND POSTPR

S C PLOTTING SYSTE FOR PLOT INITIALIZATION (E.G., CALL PLOTS). POSTPR
C POSTPR

CALL PLOTS (0.0.0.0,10) FIISPT
JZ = PLTINC
DO 50 K=1,NPLT POSTPE
JI 1 POSTPR
IF (MX(2,X).EQ.0) GO TO 42 POSTPR
JZ =JZ+ I POSTPR
JI = JZ POSTPR
IF (Z(1,JX.EQ.0.0 O0R. MI(2,K).GE.0) GO TO 42 POSTPR
DO 41 I=2,NPTS POSTPR

41 Z(I..JI) = Z(I,JX) - Z(1,JI) POSTPR
Z(1,JI) = 0.0 POSTPR

42 NYPLT =NYP(K POSTPR
DO 44 J=1,NYPLT POSTPR
JY =JZ+ j POSTPR
IF (Z(1,JY).EQ.0.0OR.0. MY(2,J,K).GE.0) GO TO 44 POSTPR

0DO 43 I=2.NPTS POSTPR
43 Z(I,JY) = Z(I,JY) -Z(1,JY) POSTPR

Z(1,JY) - 0.0 POSTPR
44 CONTINUE POSTPR

NIX = NICK) POSTPR
WYK = NY(K POSTPR
lX =10(K) POSTPR
YOK =YO(K POSTPR
INK = N(K POSTPR
TIK = YN(K POSTPR
ILK XL(K) POSTPR
YLK = YL(K) POSTPR
XSK z S(K) POSTPR
YSK = YS(K POSTPR
IIXLABK NXLAB (K) POSTPR

4' YLABK =NYLAB (K) POSTPR
NPLBIK = NPLB1 (K) POSTPR
NfPLB2K = IPLB2(K) POSTPR
CALL SLPLOT(Z(1,JX ), I, X0K, INK, ILK, ISK, ILAB(1.K, IILABK,POSTPR

Z(1,JZ.1), NYK, YOK, YNK. YLK, YSK, YLAB(1X, NYLABK,POSTPR
IPTS,IIYPLT.NZD1,PLB1(1,K).IPLB1K,PLB2(1,),IPLB2X) POSTPR
C POSTPR

S C INSERT ANY CODE REQUJIRED BY YOUR SYSTEM TO ADVANCE PLOT PAGES HEREPOSTPR
C POSTPR

*IF(NPRT(31).EQ.1) GO 'J 444 CHGIII
* 100 = -0.5*(XSK-(LK-v.5)) + ILK + 3.0 FXPLOT

YOO = 05($-YK10)FIPLOT
4CALL PLOT (I00,YOO,-3) FIPLOT

50 JZ =JZ +NYPLT POSTPR

325



444 CONTINUE CHGIII

C POSTPR

C INSERT ANY PLOT TERMINATION CODE REQUIRED DY YOUR SYSTEM HERE. POSTPR

C POSTPR

CALL PLOT(12.O,0.O,999) PECONV

98 CALL ELTIME (2,36) POSTPR

99 RETURN POSTPR

END POSTPR
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SUBROUTINE PRINT (SUB) PRI NT
S C REV IV 07/24/86SLIP

C SUBROUTINE TO PRINT SEGMENT LINEAR AND ANGULAR PRINT
C POSITIONS, VELOCITIES AND ACCELERATIONS FOR A GIVEN TIME. PRINT
C PRINT
C ARGUMENTS PRINT
C SUB: CALLING SUBROUTINE NAME PRINT
C PRI NT

IMPLICIT REAL*8(A-H,O-Z) FRI NT
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAGNVEH,NGRND, PRINT

*NS,NQ,NSD,NFLX,NHRtNSS,NWINDF,NJNTF,NPRT(36), iFO PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),PRINT

* SEGLP(3,30) .SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) PRINT
COMON/DESCRP/ PHI(3,30),W(30) ,RW(30) ,SR(4,60) ,HA(3,60),Hl(3,6O), SLIP 4

RPHI(3,30),HT(3,3,80),SPRING(5,9O),VISC(7,90), PRINT
JNIT(30) ,IPIN(30),ISI1*1(30) ,IGLOB(30) ,JOINTF(30) PRINT

COMMON/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),PRINT
*F(3,30),TQ(3,30),WJ(30),All(3,3,30) SLIP

*COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3.3,24), PRINT
HHT(3,3,12),RK1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),PRINT

*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), PRINT
*KQI(12),KQ2(12),KQTYPE(12) PRINT

COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), PRINT
* BLTTTL(5,8) ,PLTTL(5,30) IBAGTTL(5,6) ,SEG(30), PRINT
* JOINT(30) ,CGS(30) ,JS(30) PRI NT

REAL DATECOMENT ,VPSTTL BDYTTL IBLTTTL ,PLTTLPBAGTTL ,SEG,JOINT PRINT
LOGICAL*1 CGS,JS PRINT
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(31,30), JDRIFT

*FE(3,30),TQE(3,30),CONST(5,30) JDRIFT
COMMON/CNSNTS/ PI,RADIAJI,G,THIRD,EPS(24), PRINT

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) ,LPMI(30), ATBIII

NSG(9) ,MSG(20,9) ,MCGMCGIN(24,5) ,KREF(20,9) TTHKREF
COMMON/TENPVS/ YPR(3),T1(3) ,T2(3) ,HH(3) ,T3(3,3) ,SKE(3),TKE(3),V KINETIC

S C PRINT
IPC = PRINT

*TMSEC =1000.O*TIME FRI NT
WRITE (6,11) IPC,SUB,TMSEC,NPG PAGE
NPG=NPG+l PAGE

11 FORMAT (I1,6X,A6,' FUNCTIONS FOR TIME=', CHGIII
*F10.3,' MSEC',75X,'PAGE',15/) PAGE

WRITE (6,760) CHGIII
*760 FORMAT(LX,23X,'(INERTIAL)',29X,'(LOCAL)',35X,'(LOCAL)') CHGIII
* WRITE (6,12) UNITT,UNITT FRI NT

12 FORMAT(10X,'ANGULAR ROTATION (DEG)', PRINT
*12X,'ANGULAR VELOCITY (RAD/',A4,')', PRINT
*12X,'ANGULAR ACCELERATION (RAD/',A4,'**2)'/ PRINT

* SEGMENT'.gX.'YAW' ,7X,'PITCH',7X,-ROLL-, PRINT
* * l~~IX, 'X' ,liX, 'Y' ,lIX, 'Z' ,15X, 'X' .13X, 'Y, ,13X, 'Z'/) PRINT

MBAG NVEH + NBAG PRINT
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DO 20 I=1.MBAG PRINT
IF (LPMI(I).EQ.0) GO TO 19 PRINT
CALL D0T33 (DPMI(1,I,I),D(1,1,I),T3) PRINT
CALL DOT31(DPMI(1,1,I),WMEG(1,I),Tl) FIXPRT
CALL DOT31(DPMI(I,1,I).WNEGD(I.I).T2) FIXPET
CALL YPRDEG (T3.YPR) PRI NT
WRITE (6,31) I,SEG(I),YPR,(TI(K),K=1,3),(T2(K),K=1,3) FIXPRT
GO TO 20 PRINT

19 CALL YPRDEG (D(1,1,I),YPR) FRI NT
WRITE (6,31) I,SEG(I),YPR,(WMEG(K.I),K=1,3),(WMEGD(K,I),K=1,3) FIXPET

20 CONTINUE FIXPRT
WRITE (6,770) CUGIII

770 FORMAT(//,1X,23X,'(INERTIAL)',27X,'(INERTIAL)',32X,'(INERTIAL)') CHOIII
WRITE (6,22) UNITLUNITL,UNITT PRINT

22 FORMAT(18X,'LINEAR POSITION (',A4,')', CHGIII
*13X,'LIIEAR VELOCITY (',A4.'/',A4,')', PRINT

16X,'LINEAR ACCELERATIONS (G''S)'/ PRINT
SEGMENT',IOX,'X'.IOX,'Y',10X,'Z', FRI NT

* * ~13X, 'X' ,lX, 'Y' ,lK, 'Z' ,15X, 'X',13X, 'Y' ,13X, 'Z'/) PRINT
DO 30 I=1,MBAG PRINT
DO 29 K=1,3 PRINT

29 T1(K) = SEGLA(K,I)/G PRINT
30 WRITE (6,31) I,SEG(I),(SEGLP(K.I),K=1,3),(SEGLV(K,I),K=1,3),T1 PRINT
31 FORMAT(I3, 1X,A4,3X,3FI1.4,3X,3712.5,3X,3FI4.8) PRINT

IF (NSEG.GT.6) WRITE (6,32) IPO PAGE
IF (NSEG.GT.8) NPG=NPG+l PAGE

32 FORMAT('1',122X,'PAGE',I5) PAGE
WRITE(6.775) CHOIII

4775 FORMAT(//,1X,23X,'(INERTIAL)',29X,'(LOCAL)') CHGIII
WRITE (6,33) UNITL,UNITT,UNITT,UNITU,UJITL KINETIC

33 FORMAT(18X,'UI ARRAY (',A4,'/',A4,'**2)', KINETIC
*14X,'U2 ARRAY (RAD/',A4,'**2)', KINETIC
* 25X,'KINETIC ENERGY'/ KINETIC

15X,'EXTERNAL LINEAR ACCELERATIONS', KINETIC
*8X.'EXTERNAL ANGULAR ACCELERATIONS', KINETIC
* 22X,' (',A4, '-' ,A4.') 'I KINETIC

* 'SEGMENT',lOX,'X',lOX,'Y',1OX,'Z'.13X,'X',I1X.'Y',11X,'Z'. KINETIC
* 14K, 'LINEAR' ,7K,'ANGULAR' ,7X, 'TOTAL'/) KINETIC

DO 80 J=1.3 KINETIC
80 TKE(J)=0.0 KINETIC

DO 34 I=1,NSEG PRI NT
V=SEGLV(1,I)**2+SEGLV(2,1)**2+SEGLV(3,I)**2 KINETIC

*SKE(1)=0.5*W(I)*VIG KINETIC
SKE(2)=O.0 KINETIC
DO 81 J=1,3 KINETIC

81 SKE(2)=SKE(2)4O.5*PHI(J,I)*WMEG(J,I)**2KIEC
SXE(3) =SKE(1) +SKE(2) KINETIC
DO 82 J=1.3 KINETIC

82 TKE(J)=TKE(J).SKE(J) KINETIC
IF (LPMI(I).EQ.O) GO TO 73 FIXPET
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CALL DOT31 (DPMI(1,1,I),U2(1,I),T1) FIXPRT
WRITE (6,61) I,SEG(I) ,(U1(K,I) ,K=1,3) , KINETIC

* (Ti (K) ,K=1 ,3) ,(SKE(K) ,K-1 ,3) KINETIC
GO TO 34 Ri NT

73 CONTINUE PRINT
WRITE (6,61) I,SEG(I),(U1(K,I),K=1,3), KINETIC

*(U2(K,I),K=1,3),(SKE(K),K=1,3) KINETIC
61 FORMAT(I3,1X,A4,3X,3(Dll.4,1X) ,3X,3(D12.5.1X) ,3X,3(D12.5,1X)) KINETIC
34 CONTINUE Fl XPRT

WRITE(6,83) (TKE(K) ,K=1,3) KINETIC
83 FORMAT(1X,98X,'TOTAL BODY KINETIC ENERGY'/ KINETIC

1X,90X,3(lX,D12.5)) KINETIC
IF (NJNT.LE.O) GO TO 39 PRINT
WRITE(e.776) CHGIII

776 FORMAT(//,1X,27X,'(INERTIAL)',27X,'(INERTIAL)') CHGIII
WRITE (6,35) UNITM.UNITL,UNITM,UNITT PRI NT

35 FORMAT(24X,'JOINT FORCES (',A4,')-, CHGIII
*15X,'JOINT TORQUES (',2A4,')', PRINT
*9X,'RELATIVE ANGULAR'/ PRINT

*'JOINT IPIN',QX,'X',101,'Y',1OX,'Z',13X'X',11X,'Y',111,'Z', PRINT
*7X,'VELOCITY (RAD/',A4,')'/) PRINT

DO 36 J=1,NJNT PRINT
IPINJ = IPIN(J) PRI NT

* IF (IABS(IPIN(J)).EQ.4) IPINJ = IEULERWJ PRI NT
DO 137 I1=1,3 MISC

137 T1(II)=-TQ(II,J) MISC
WRITE (6,37) J,JOINT(J),IPINJ,(F(K,J),K=1,3),(TI(K),K=1,3),W(J) MISC

37 FORMAT(I3,1I,A4I4,7X,3(DIO.3,1X),3X,3(DII.4,1X),3X,F13.3) FIXPRT
36 CONTINUE F IXPRT
39 IF (NQ.LE.0) GO TO 99 PRI NT

WRITE (6,41) CHGI II
WRITE (6,47) CHGI II

47 FORMAT(1X,45X,'(INERTIAL)') CHGIII
WRITE (6,49) UNITM,UNITL CHOIII

-41 FORMAT(///' OTHER CONSTRAINT FORCES' ,/) CHGIII
49 FORMAT(1X,' NO. TYPE SE01 SE02', CHGIII

*15X,'CONSTRAINT FORCE CIIA42), FRI NT
*16X,'DISTANCE (',A4,')'/) PRINT

ICH = F IXPRT
DO 50 J=1,NQ PRINT
IF (KQTYPE(J).NE.5) ICH = 0 FIXPIT
IF (KQTYPE(J).LT.O) GO TO 50 PRINT
IF (KQTYPE(J).EQ.5) ICH =ICH + I FIXPRT
IF (ICH.EQ.2) GO TO 50 FIXPET
M =KQ1(J) PRINT
N =KQ2(J) PRI NT
CALL DOT31(D(l,1,M),RK1(1,J),T1) PRINT
CALL DOT3I(D(1,1,N),RK2(1,J),T2) PRINT
l Si 0.0 PRINT

DO 42 I=1,3 PRINT
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HH1(I) =SEGLP(I,M)+Tl(I) - SEGLP(I,N)-T2(I) PRINT
42 Si Si + HH(I)**2 PRINT

SQS1 = DSQRT(SI) PRINT
WRITE (6,43) J,XQTYPE(J),SEG(M),SEG(N),(QQ(I,J),I=i,3),SQS1 PRINT

43 FORMAT(I4.I6,4X,A4,2X,A4,3X,3G15.7,OX,015.7) PRINT
50 CONTINUE PRINT
99 IF (NPRT(28).LE.0) NPRT(28) =-1 PRINT

RETURN PRINT
END PRINT
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SUBROUTINE PRIPLT PRIPLT
C REV IV 07/24/80SLIP

C PRODUCES PRINTER PLOT OF Y-Z PLANE VIEW AND X-Z PLANE VIEW OF PRIPLT
C BODY SEGMENT COS, JOINTS AND SELECTED POINTS OF VEHICLE COMPONENTSPRIPLT
C PRIPLT

*IMPLICIT REAL*8 (A-H,O-Z) PRIPLT
COMI.ON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLTNBAG,NVEH.NGRND, PRIPLT

* NSINQ,NSD,NFLX,NHRNSS,NWINDF.NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),PRIPLT

-~ *SEGLP(3,30) ,SEGLV(3.30) ,SEGLA(3,30) ,NSYM(30) PRIPLT
- COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,80) ,HA(3,6O) ,HB(3,80), SLIP

RPHI(3,30),HT(3,3,e0),SPRING(5,90),VISC(7,90), PRIPLT
* JNT(30) ,IPIN(30),ISING(30) ,IGLOB(30) ,JOINTF(30) PRIPLT

COMMON/JBARTZ/ MNPL( 30) ,MNBLT( 8) ,MNSEG( 30) ,MNBAG( 8), PRIPLT
MPL(3,5,30),MBLT(3,5,B),MSEG(3,5,30),MBAG(3,1O,8), PRIPLT
NTPL( 5,30),NTBLT( 5,8),NTSEG( 5,30) PRIPLT

COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
4 COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), PRIPLT

BLTTTL(5,8) .PLTTL(5,30) ,BAGTTL(5,8) ,SEG(30), PRIPLT
* *JOINT(30),CGS(30),JS(30) PRIPLT

COMMON/HRNESS/ BAR(15.100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), PRIPLT
XLONG(20) ,HTIME(2) ,IBAR(5,100) ,NL(2,100), PRIPLT

- NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) PRIPLT
REAL DATE ,COMENT ,VPSTTL ,BDYTTL ,BLTTTL, PLTTL,BAGTTL ,SEQ. JOINT PRIPLT

*LOGICAL*l CGS,JS PRIPLT
COMMON/TEMPVS/ TEMPI (3) ,TEMP(3) ,TEMP2(3) ,CJOINT(3,30) ,BSN(2), PRIPLT

* PLOTYZ(98,55) ,PLOTXZ(98,55) ,PLOTXY(96,55) PRIPLT
LOGICAL*1 PLOTYZ,PLOTXZ,PLOTXY,CHARS(7) ,BLANKIIBCHAR PRIPLT
LOGICAL NPRT5,NPRT6,NPRT7 PRIPLT
DATA CHR/.,+ ''' ''',',BLANK/' 'IPRIPLT
DATA ISTEP/O/ , NPLTI/96/ , NPLTJ/55/ PRIPLT

C PRIPLT
V C DETERMINE IF PLOTTING IS TO BE DONE FOR THIS TIME STEP. PRIPLT

-p C PRIPLT
ISTEP =ISTEP+l PRIPLT

I*NPRT5 =(NPRT(5).EQ.1) PRIPLT
IF (NPRT(5).GT.1) NPRT5 = (MOD(ISTEP,NPRT(5))LEQ.1) PRIPLT

*NPRTO =(NPRT(8L.EQ.1) PRIPLT
IF (NPRT(6).GT.1) NPRT6 = (MOD(ISTEP,JIPRT(6)).EQ.1) PRIPLT
NPRT7 =(NPRT(7).EQ.1) PRIPLT

-. IF (NPRT(7).GT.1) NPRT7 =(MfOD(ISTEP,NP RT(7)).EQ.1) PRIPLT
IF (.NOT.NPRT5 *AND. .NOT.NPRT8 AND. .NOT.NPRT7) GO TO 99 PRIPLT
CALL ELTIME(1, 4) PRIPLT

C PRIPLT
C BLANK OUT PLOT ARRAYS. PRIPLT 9
C PRIPLT

DO 10 J=1,NPLTJ PRIPLTI
PLOTYZ(1,J) =CHARS(8) PRIPLT
PLOTXZ(1,J) =CHARS(6 PRIPLT
PLOTXY(1,J) m CHARS(8) PRIPLT
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DO 10 I=2,NPLTI PRIPLTI
PLOTYZ(I.J) = BLANK PRIPLT
PLOTXZ(I.J) = BLANK PBIPLT

10 PLOTXY(IIJ) = BLANK PRIPLT
C PRIPLT
C PLOT VEHICLE REFERENCE ORIGIN USING SYMBOLCI. PRIFLT
C PRIPLT

CALL PLTXYZ (SEGLP(1,IVEH),CHARS(7)) PRIPLT
C PRIPLT
C PLOT CG OF BODY SEGMENTS USING SEGMENT SYMBOLS. PRIPLT
C PRIPLT

DO 20 I=1,NSEG PRIPLT
20 CALL PLTXYZ(SEGLP(1,I),CGS(I)) PRIPLT

C PRIPLT
c COMPUTE AND PLOT JOINT LOCATIONS USING JOINT SYMBOLS. PRIPLT
C PRIPLT

IF (NJNT.EQ.0) GO TO 40 PRIPLT
DO 31 J=1,NJNT PRIPLT

*I =IABS(JNT(J)) PRIPLT
IF (I.LE.O) GO TO 31 PRIPLT
CALL D0T31(D(1,1,I),SR(1,2*J-1),TEMP) PRIPLT
DO 30 L=1,3 PRIPLT

30 CJOINT(L.J) = TEMP(L).SEOLP(L,I) PRIPLT
CALL PLTXYZ (CJOINT(1,J),JS(J)) PRIPLT

31 CONTINUE PRIPLT
IF (NPRT(13).NE.0) WRITE (8,32) ((CJOINT(I.J),I=1,3),J=1,NJNT) PRIPLT

32 FORMAT ('0 JOINT POSITIONS'/(lX,QF14.4)) PRIPLY
C PRIPLT
C PLOT BELT ANCHOR, FIXED AND TANGENT POINTS USING SYMdBOL(.). PRIPLT
C PRIPLT

40 IF (NBLT.LE.0) GO TO 50 PRIPLT
DO 43 Jzl1NBLT PRIPLT
IF (MNBLT(J).LE.0) GO TO 43 PRIPLT
Ml =MBLT(1.1,J) PRIPLT
M2 = MBLT(2,1,J) PRIPLT
M3 = MBLT(3,l,J) PRIPLT
DO 41 I=1,3 PRIPLT

41 TEMPI(l) = BELT(I+6,J) + BD(I43,M3) PRIPLT
CALL DOT31 (D(1,I,M2),TEMPI,TEMP) PRIPLT
CALL DOT31 (D(1,1,M1) ,BELT(1,J) .TEKP1) PRIPLT
CALL DOT31 (D(1,1,M1),BELT(4,J),TEMP2) PRIPLT
DO 42 I=1,3 PRIPLT
TEMPI(I) = TEMP1(I) + SEGLP(I,M1) PRIPLT

JTEMP2(1) = TEMP2(I) + SEGLP(I,M1) PRIPLT
42 TEMP (I) = TEMP (I) + SEGLP(I.M2) PRIPLT

CALL PLTXYZ (TEMPI ,CHARS(l)) PRIPLT
CALL PLTXYZ (TEMP2 *CHARS(D)) PRIPLT
CALL PLTXYZ (TEMP ,CHABS(D)) PRIPLT
CALL PLTXYZ (TPTS(1,J),CHARS(1)) PRIPLT
CALL PLTXYZ (TPTS(4,J),CRARS(l)) PRIPLT
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43 CONTINUE PRIPLT
C PRIPLIT
C PLOT POINTS IN PLAY ON HARNESS-BELT SYSTEMS USING SYMBOL(.). PRIPLIT
C PRIPLT

50 IF (NHM SS.LE.O) GO TO 60 PRIPLIT
J1 1 P1EIPL7
Xl c 1 PRIPLIT
DO 54 NH=1,MHRNSS PRIPLT
IF (NBLTPH(NH).LE.O) GO TO 54 PRIPLT
J2 = JI + NBLTPH(NH) - 1 PRIPLIT
DO 53 NB=Jl,J2 PRIPLIT
IF (NPTPLY(IB).LE.0) GO TO 53 PRIPLIT
X2 =X1 + NPTPLY(NB) - 1 PRIPLT
DO 52 K=K1KX2 PRIPLIT
X1 = NL(1,X) PRIPLT
XS = IABS(IBAR(1,KI)) PRIPLIT
IF (XS.GT.100) KS = MOD(KS,100) PRIPLIT
CALL DOT31 (D(1,1,XS),BAR(4,KI),TEMP1) PRIPLT
CALL DOT31 (D(l,1.KS),BAR(7,XI),TEP 2) PRIPLIT
DO 51 I=1,3 PRIPLIT

51 TEMP(I) = SEGLP(IKs) + TEMPI) + TIMP2(l) PRIPLIT
52 CALL PLTXYZ (TEMP,CHARS(l)) PRIPLT

KI = X2+1 PRIPLIT
*53 CONTINUE PRIPLIT

J= J2+1 PRIPLIT
54 CONTINUE PRIPLT

C PRIPLIT
C PLOT CENTER AND END OF AXES OF ELLIPSOIDAL TARGET USING SYMBOLS PRIPLT
C (0) FOR CENTER, I(-) FOR ENDS OF Z AXIS,(I) FOR ENDS OF XY AXES. PRIPLT
C PRIPLT

60 IF (NBAG.EQ.0) GO TO 8O PRIPLIT
BSN(l) = 1.0 PRIPLIT
BSN(2) = -1.0 PRIPLIT
DO 68 J=1,NBAG PRIPLIT
IF (MNBAG(J).EQ.O) GO TO 68 PRIPLIT
JB = IVEH+J PRIPLIT
ECHAR = CHARS(S) PRIPLIT
L2 = 2 PRIPLT
DO 67 I=1,4 PRIPLT
IF (I.EQ.3) BCHAR = CHARS(4) PRIPLIT
IF (I.EQ.4) BCHAR = CHARS(3 PRIPLIT
IF (I.EQ.4) L2 = 1 PRIPLT
DO 67 L=1,L2 PRIPLIT
DO 64 K=1,3 PRIPLT

64 TEMPIWK = BD(X+3,JB) PRIPLT
IF (I.EQ.4) GO TO 65 PRIPLIT
TEMPiI)D = TEMP1(I) + BSN(L)*BD(I,JB) PRIPLIT

65 CALL DOT31 (D(1,1,JB),TlMP1,TEMP 2) PRIPLT
DO 66 X=1,3 PRIPLIT

66 TEMP2(X) = TEMP2(K) + SEGLP(K.JB) PRIPLIT

333



67 CALL PLTXTZ (TEMP2,BCHAR) PRIFLT
68 CONTINUE PRIPLT

C PRIPLT
C PRINT Y-Z , X-Z AND X-Y PLANE VIEW PLOTS. PRIPLT
C PRIPLT

80 TMSC = 1000.O*TIME PRIPLT
IF (.NOT.NPRT5) GO TO 83 PRIPLT
WRITE (2,81) TMSC,SEGLP(2,NVEH),SEGLP(3.IVEH) PRIPLT

81 FORMAT ('1 T=',FlO.3,' YO-',F1O.5,' ZO='.F1O.5,' T-Z PLANE')PRIPLT
WRITE (2.82) PLOTYZ PRIPLT

82 FORMAT (2X,96A1) PRIPLT
83 IF (.IOT.NPRTO) GO TO 85 PRIPLT

WRITE (2.84) TMSC,SEGLP(1,NVEH) ,SEGLP(3,NVEH) PRIPLT
84 FORMAT ('~I T=',FIO.3,' XO=',FIO.5.' ZO=',F1O.5,' X-Z PLANE')PRIPLT

*WRITE (2,82) PLOTXZ PRIPLT
85 IF (.NOT.NPRT7) GO TO 87 PRIPLT

WRITE (2,86) TMSC,SEGLP(1,NVEH),SEGLP(2,NVEH) PRIPLT
86 FORMAT ('1 T=',F1O..3,' XO=',F1O.5,' YO=',F1O.5,' X-! PLANE')PRIFLT

*WRITE (2,82) PLOTXY PRIPLT
87 CALL ELTIME(2, 4) PRIPLT
99 RETURN PRIPLT

END PRIPLT
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SUBROUTINE QSE'!(F,Y,X,DEB,N) QSET
c REV 111.3 1O/0:!84REVIII

IMPLICIT REAL*8(A-H,O-Z) QSkT
DIMENSION F(5.3,8O),Y(5,3,8O),X(3,80),DER(3,8O) QSET
DIMENSION T1(3) ,T2(3) ,T3(3) ,T4(3) QSET
DO 20 I:1,1 QSET
E1=DSQRT(1.DO -X(1 ,I)**2-X(2,I)**2-X(3,I)**2) QSET
EID=-(X(1 .I)*DER(1,I)+X(2,I)*DER(2,I)+X(3,I)*DER(3.I))/EI QSET
E2=DSQRT(l.DO-Y(1,1 ,I)**2-Y(1 ,2,I)**2-Y(1,3,I)**2) QSET
E2D=-(Y(1,1,I)*Y(2, 1,I)+Y(1,2,I)*Y(2,2,I)+Y(1,3,I)*Y(2,3,I))/E2 QSKT
UHB=X(1,I)*F(3, 1,I)+X(2,I)*F(3,2,I)+X(3,I)*F(3,3,I) QSET
UHC=X(1,I)*F(4,1,I)+X(2,I)*F(4,2,I)4X(3,I)*F(4,I) QSET

UDD=DER( 1,I) *2+DER(2, I) **2+DER(3,I) **2 QSET
EB=(ElDI.*2+UDD+UHB)/E1 QSET
EC = (1.5*(UDB-EID*EB)+UHC+F(5,1,I)*(E1D**2+UDD))/E1 QSET
Ti (l)=X(2.I)*F(3,3,1)-X(3,I)*F(3,2,I) QSET

*T2(1)=X(2,I)*Y(4.3,1)-X(3,I)*Y(42,I) QSET
T31)=X(3,I)uF(I31,I)-X(3,I)*F(3,2,I) QSET
T2(1)=X(3,I)*F(2,3,I)-X(31)*F(2,2,I) QSET
T3(2)=X(3,I)*Y(3.1,I)-X(1,I)*Y(3,3,I) QSET
T2(2)=X(3,I)*Y(4,1,I)-X(1,I)*Y(4.3,I) QSET

T2(3)-X(1,I)*F(4,2,I)-X(2,I)*F(4,1,I) QSET
$T3(3)=X(1,I)*Y(1,2,I)-X(2,I)*Y(l,1,I) QSET

T4(3)=X(1,I)#Y(2,2,I)-X(2,I)*Y(2,1 .1) QSET
DO 20 J=1,3 QSET
F(3,JI)=E1'F(3,J.I)-TI(J)+EB*X(J,I) JTF084
F(4,J,I)=EIuF(4,J.I)-T2(J)+EC*X(J,I) JTF984

20 Y(4.J,I)=EI*Y(2,J,I)-T4(J)-K2D*X(J,I) JTF984
RETURN QSET
END QSET
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SUBROUTINE QIIAT(ANG,Q) QUAT
C REV IV 07/23/86TW0PI
C COMPUTES QUATERNIONS FROM YAW, PITCH, ROLL ANGLES IN DEGREES QUAT

IMPLICIT REAL *S(A-H,O-Z) QUAT
DIMENSION ANG(3) ,Q(4) ,R(4) ,T(3) QUAT

*COWMOP/CNSNTS/1 I, RDIAN. GT1111D, EFS(2-0), QUAT
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

A =0.5*ANG(1)*RADIAN QUAT
Q(i) = DCOS(A) QUAT
Q(2) = 0.0 QUAT
Q(3) = 0.0 QUA?
Q(4) = DSIN(A) QUAT
K = 3 QUAT
DO 10 I = 2,3 QUAT
A =0.5*ANG(I)*RADIAN QUAT
R(l) = DCOS(A QUAT
R(2) = 0.0 QUAT
R(3) = 0.0 QUAT
R(4) =0.0 QUAT
R(K) = DSIN(A) QUAT
DOT = Q(2)*R(2) + Q(3)*kt3) + Q(4)*R(4) QUA?
CALL CROSS(Q(2) ,R(2) ,T) QUAT
DO 5 J = 2,4 QUA?

5 Q(J) =Q(1)*R(J) + R(1)*Q(J) T (J-1) QUA?
Q(j) = Q(1)*R(l) - DOT QUA?

10 K =2 QUA?
SUM =DSQRT(Q(1)**2 + Q(2)'w*2 + Q(3)**2 +Q(4)**2) QUAT
DO 12 I 1,4 QUA?

12 Q(I) = Q(I)/SUM QUA?
RETURN QUAT
END QUA?
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DOUBLE PRECISION FUNCTION RCRT(APLZIP) RCRT
C REV 03 07/19/73RCRT
C COMPUTES THE RADIUS OF CURVATURE AT POINT Z OF ELLIPSOID A RCRT
C IN THE PLANE PL(I,IP) WHERE RCRT
C RCRT
C A. 3X3 MATRI:: DEFINING ELLIPSOID. RCRT
C PL: 4X3 MATRIX CONTAINING THREE ORTHONORMAL VECTORS. RCRT
C Z: 3 COORDINATES OF POINT ON THE ELLIPSOID RCRT
C AS MEASURED FROM CENTER OF ELLIPSOID RCRT
C IP: IDENTIFIES THE NORMAL VECTOR OF PLANE IN WHICH THE RCRT
C RADIUS OF CURVATURE IS DESIRED. RCRT
C RCRT

IMPLICIT REAL*8 (A-H,O-Z) RCRT
DIMENSION A(3,3),PL(4,3),Z(3),T(5) RCRT
DO 10 I=1,5 RCRT

10 T(I) = 0.0 RCRT
M = IP+l RCRT
N = IP+2 RCRT
IF(M.GT.3) M = M-3 RCRT
IF(N.GT.3) N = N-3 RCRT
DO 30 I=1,3 RCRT
SI = 0. RCRT
S2 = 0. RCRT
DO 20 J=1,3 RCRT
SI = SI+A(I,J)*PL(J,M) RCRT

20 S2 = S2+A(I,J)*PL(J,N) RCRT
T(1) = T(1)+SI*Z(I) RCRT
T(2) = T(2)+S2*Z(I) RCRT
T(3) = T(3)+Sl*PL(I,M) RCRT
T(4) = T(4)+S2*PL(I,N) RCRT

30 T(5) = T(5)+SI*PL(I,N) RCRT
W = DSQRT(T(1)**2+T(2)**2) RCRT
T(1) = T(1)/W RCRT
T(2) = T(2)/W RCRT
RCRT = W/(T(3)*T(2)**2-2.0T(1)*T(2)*T(5)+T(4)*T(l)**2) RCRT
IF(RCRT.LT.0.0) RCRT = -RCRT RCRT
RETURN RCRT
END RCRT
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SUBROUTINE ROT (A,L,TH) ROT
C REV IV 07/23/86TWOPI
C COMPUTES ROTATION MATRIX A FOR ANGLE TH ROT
C ABOUT X,Y OR Z AXIS AS L = 1,2, OR 3. ROT
C ROT
C ARGUMENTS: ROT
C A: 3X3 ROTATION MATRIX TO BE COMPUTED. ROT
C L: 1,2 OR 3 TO ROTATE ABOUT X,Y OR Z AXIS. ROT
C TH: ANGLE OF ROTATION IN RADIANS. ROT

* C ROT
IMPLICIT REAL*8 (A-H,O-Z) ROT
DIMENSION A(3,3) ROT
COMMON/CNSNTS/ PI,RADIAN,G,THIRDEPS(24), ROT

UNITL,UNITM,UNITTGRAVTY(3),TWOPI TWOPI
C=DCOS(TH) ROT
S=DSIN(TH) ROT
IF (DABS(C) .LT.EPS(8)) C=0.0 CONVER
IF (DABS(S).LT.EPS(8)) S=0.0 CONVER

* ONE = 1.0 ROT
IF (1.0-DABS(C).LT.EPS(8)) C % DSIGN(ONE,C) CONVER
IF (1.0-DABS(S).LT.EPS(8)) S v DSIGN(ONE,S) CONVER
IF (L.EQ.2) S = -S ROT
DO 30 I=1,3 ROT
IF(I.EQ.3)GO TO 20 ROT
DO 10 J=I,2 ROT
A(IJ+1)=0.0 ROT
A(J+1,I)=0.0 ROT
IF(I+J+L.NE.5)GO TO 10 ROT
A(I,J+I)=S ROT
A(J+II)=-S ROT

10 CONTINUE ROT
20 A(I,I)= C ROT

IF(I.EQ.L)A(II)=I.0 ROT
30 CONTINUE ROT

RETURN ROT
END ROT
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SUBROUTINE ROTATE ROTATE
C REV IV 02/20/87HYPER
C THE PURPOSE OF THIS ROUTINE IS TO TRANSFORM THOSE VARIABLES THAT ROTATE
C HAVE BEEN SUPPLIED IN LOCAL GEOMETRIC COORDINATES TO PRINCIPAL ROTATE

17 AXES COORDINATES AS INDICATED BY LPMI(I) # 0 FOR I = 1 TO ISEG. ROTATE
C ROTATE

IMPLICIT REAL*B (A-H,O-Z) ROTATE
COMMON/CONTRL/ TIME ,NSEG ,NJNT .NPL ,NBLT ,NBAG .NVEH, NGRND, ROTATE

NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3.30) ,LPMI(30), ATBIII

*NSG(9),MSG(20,9),MCG,MCGIN(24.5),XREF(20,9) TTHKREF
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60),HA(3,60),HBG3,60), SLIP

RPHI(3,30),HT(3,3,60).SPRING(5,90),VISC(7,90), ROTATE
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) ROTATE

COMMON/CNTSRF/ PL(24.30) ,BELT(20,8) ,TPTS(6,8),BD(24.40) EDGE
COMM0N/SGMKTS/ D(3,3,30).WMEG(3,30),WMEGD(3,30),UI(3.30),U2(3,30),ROTATE

*SEGLP(3,30),SEGLV(3,30),SEGLA(3,30),NSYM(30) ROTATE
COMMON/JBARTZ/ MNPL( 30)IMNBLT( 8),MISEG( 30),MNBAG( 6), ROTATE

*MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30),MBAG(3,10,6), ROTATE
* NTPL( 5,30).NTBLT( 5,8),NTSEG( 5,30) ROTATE

COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), ROTATE
* HHT(3,3,12),RK1(3,12),RX2(3,12),QQ(3,12),TQQ(3,12),ROTATE
* RQQ(3,12) ,HQQ(3,12) .SQQ(12) ,CFQQ(12) , ROTATE
* KQ1(12) ,KQ2(12) ,KQTYPE(12) ROTATE

COMMON/DAMPER/ APSDM(3,20),APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)ROTATE
COMMON/WINDFR/ WTIME(30) ,QFU(3,5) ,QFV(3,5) ,WF(3,30).IWIND(30), WINDOP

MWSEG(71 130),NFFVSEG(6),NFVNT(5),MOWSEG1(30,30) WINDOP
aCOMMON/HRNESS/ BAR(15,100) ,BB(100) ,DBDOT(100) ,PLOSS(2,100), ROTATE

*XLONG(20),HTIME(2),IBAR(5,100),NL(2,100), ROTATE
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) ROTATE

COMMON/TABLES/MXNTI,MXNTB,MdXTBI,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)WINDROT
COMMON/CEULER/ IEULER(30) ,HIR(3.3,90) ,ANG(3,30) ,ANGD(3,30), FIHROT

FE(3,30),TQE(3,30),CONST(5,30) FXHROT
COMMOI/TEWPVS/ T1(3),T3(3,3) ,LBD(40),T2(3),T4(3,3) FXHROT

C ROTATE
C TRANSFORM DIRECTION COSINE MATRICEES D FROM INPUT CARDS 0.3. ROTATE

* C ROTATE
LTEST = 0 ROTATE
DO 20 J=1,30 ROTATE
IF (J.GT.NSEG) LPMI(J) = 0 ROTATE
IF (LPMI(J).EQ.0) GO TO 20 ROTATE
LTEST= I ROTATE

*DO 12 I=1,3 ROTATE
-Tl(I) =WMEG(I.J) ROTATE

DO 12 K=1.3 ROTATE '

-. 12 T3(I.K) =D(IKJ) ROTATE
CALL MAT33 (DPMI(1,1,J),T3,D(1,1,J)) ROTATE
CALL MAT31 (DPMI(1,1,J) ,Tl,WMEG(1,J)) ROTATE

*20 CONTINUE ROTATE
IF (LTEST.EQ.O) GO TO 99 ROTATE
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C ROTATE

C TRANSFORM SR,HT AND HB FROM INPUT CARDS B.3. ROTATE
C ROTATE

IF (NJNT.LE.0) GO TO 31 ROTATE
DO 30 J=I,NJNT ROTATE
I = IABS(JVT(J)) ROTATE
M = 2 SLIP
IF (IABS(IPIN(J)).GT.4) M = 3 SLIP
DO 24 X=1,2 ROTATE
IF (I.EQ.O .OR. LPMI(I).EQ.O) GO TO 24 ROTATE
IJ = 2*J-2 K ROTATE
DO 22 LI=1,3 ROTATE
TI(LI) = SR(LI,IJ) ROTATE
T2(LI) = HB(LI,IJ) FXHROT
DO 22 LJ=1,3 ROTATE
T4(LI,LJ) = HIR(LILJ,IJ+30) FXHROT

22 T3(LILJ) = HT(LILJ,IJ) ROTATE
CALL MAT31 (DPMI(1,1,I),TI,SR(I,IJ)) ROTATE

4 CALL MAT31 (DPMI(I,I,I),T2,HB(1,IJ)) FXHROT
CALL MAT33 (DPMI(1,1,I),T3,HT(1,1,IJ)) ROTATE
CALL MAT33 (DPMI(1,1,I),T4,HIR(I,IIJ+30)) FXHROT

24 1I J+l ROTATE
30 CONTINUE ROTATE

C ROTATE
C TRANSFORM RK1,RK2 FROM INPUT CARDS D.6. ROTATE
C ROTATE

31 IF (NQ.LE.0) GO TO 41 ROTATE
K5 = 0 ROTATE
DO 40 K=1,NQ ROTATE
IF (KS.EQ.1) GO TO 39 ROTATE
KSEG = XQ1(K) ROTATE
IF (LPMI(KSEG).EQ.O) GO TO 36 ROTATE
DO 35 I=1,3 ROTATE

35 TI(I) = RK1(I,K) ROTATE
CALL MAT31 (DPMI(1,1,KSEG),T1,RKI(1,K)) ROTATE

36 KSEG = KQ2(K) ROTATE
IF (LPMI(KSEG).EQ.0) GO TO 40 ROTATE
DO 37 I=1,3 ROTATE

37 T1(I) = RK2(I,K) ROTATE
CALL MAT31 (DPMI(1,1,KSEG),TI,RK2(1,K)) ROTATE

39 IF (KQTYPE(K).EQ.5) KS = I-K5 ROTATE
40 CONTINUE ROTATE

* C ROTATE
C TRANSFORM APSDMAPSDN FROM INPUT CARDS D.8. ROTATE
C ROTATE

41 IF (NSD.LE.O) GO TO 151 FIXROT
DO 50 J=I,NSD ROTATE
KSEG = MSDM(J) ROTATE

• IF (LPMI(KSEG).EQ.0) GO TO 44 ROTATE
.DO 43 =1,3 ROTATE
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43 TI(I) =APSDM(I,J) ROTATE
CALL MAT31 (DPMI(1,1.KSEG).T1,APSDM(1,J)) ROTATE

44 KSEG =MSDN(J) ROTATE
IF (LPMI(KSEG).EQ.O) GO TO 50 ROTATE
DO 45 I=1,3 ROTATE

45 TiIM) APSDN(I,J) ROTATE
CALL MAT31 (DPMI(1.1,KSEG),Tl,APSDN(1,J)) ROTATE

50 CONTINUE ROTATE
C FIXEOT
C TRANSFORM QFU AND QFV FROM INPUT CARDS D.Q. FIXEOT
C F IXROT

151 NFORCE = NFVSEG(O) F IXROT
IF (NFORCE.LE.O) GO TO 100 WINDROT
DO 152 J=1,NFORCE FIXROT

XSEG IABS(NFVSEG(J)) FIXROT
IF (LPMI(KSEG).EQ.0) 0O TO 152 FIlROT
DO 143 I=1,3 FIXEOT
T1(I) = QFU(I,J) FIXEOT

*143 T2(I) = QFV(I,J) FIXROT
CALL MAT31 (DPMI(1,1,KSEG),T1,QFU(1,J)) FIXROT
CALL MAT31 (DPMI(1,1,XSEG),T2,QFV(l,J)) FIXROT

152 CONTINUE F I KOT
C WI NDROT
C ROTATE WIND FORCE FUNCTIONS WI IDROT
C WINDROT

100 IF (NWINDF.EQ.O) GOTO 51 WI IDROT
DO 101 I=1,NSEG WINDROT
IF (MWSEG(1,I).EQ.0) GOTO 101 WI IDIOT
NT = MWSEG(5,I) WI IDROT

*DO 102 J=1,I-1 WINDROT
IF (NT.EQ.MWSEG(5,J)) GOTO 101 WINDROT

102 CONTINUE WI NDROT
KT = NTI (NT) WI IDROT
RK = TAB(KT) WINDROT
IF (RK.NE.0) GOTO 101 WINDROT
N51 = IDINT(TAB(KT+4)) WINDROT

* IF (NSR.EQ.0 OR1. LPMI(NSR).EQ.0) GOTO 101 WINDROT
NENTRY = TAB(KT+5) WINDROT

F:KI = KT+6 WI NDROT
K2 = 4*NENTRY+KT+2 WINDROT
DO 103 X=K1,K2,4 WINDROT
DO 104 J=1,3 WINDROT

*104 T1(J) = TAB(X+J) WINDROT
103 CALL MAT31(DPMI(1,1,NSR),T1,TAB(K41)) WINDROT
101 CONTINUE WI IDROT

C ROTATE
C CHECK PLANE AND ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.1. ROTATE
C TRANSFORM PLANE ARRAYS SET UP FROM INPUT CARD D.1. ROTATE

* C ROTATE
51 DO 52 J=1,40 ROTATE
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LBD(J) = 0 ROTATE
52 IF (J.LE.NSEG) LBD(J) = J ROTATE

IF (NPL.LE.0) GO TO 61 ROTATE
DO 60 J=1,NPL ROTATE
IF (NNPL(J).EQ.0) GO TO 60 ROTATE
LPL = 0 ROTATE
KPL = MNPL(J) ROTATE
DO 56 I=1,KPL ROTATE
Ml = MPL (1,I,J) ROTATE
M2 = MPL (2,I,J) ROTATE
M3 = MPL (3,I,J) ROTATE
IF (LPL.EQ.MI .OR. LPL.EQ.0) GO TO 54 ROTATE
WRITE (6,53) J,M1,LPL ROTATE

53 FORMAT(O NPUT ERROR HAS BEEN DETECTED IN SUBROUTINE ROTATE.'/ ROTATE
I PLANE NO.',I3,' HAS BEEN ASSIGNED TO BOTH SEGMENTS NO.',ROTATE

S 13,' AND NO.',I3,'.'/' PROGRAM IS BEING TERMINATED.') ROTATE
STOP 43 ROTATE

54 LPL = M1 ROTATE
* IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.0) GO TO 55 ROTATE

WRITE (0,68) M3,M2,LBD(M3) ROTATE
STOP 44 ROTATE

55 LBD(M3) = M2 ROTATE
56 CONTINUE ROTATE

IF (LPMI(LPL).EQ.0) GO TO 60 ROTATE
L-=1 EDGE
DO 59 K=1,6 EDGE
IF((K.EQ.3).OR.(K.EQ.6)) L = L-1 EDGE
IF((K.EQ.4).OR.(K.EQ.5)) L = L-l EDGE
DO 58 I=1,3 ROTATE
TI(I) = PL(L,J) EDGE

58 L=L+I EDGE
CALL MAT31 (DPMI(1,1,LPL) ,T1,PL(L-3,J)) EDGE

59 L=L+1 EDGE
60 CONTINUE ROTATE

C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.2. ROTATE
* TRANSFORM BELT(L,J) FOR L=I,9 FROM INPUT CARDS D.3. ROTATE
C ROTATE

61 IF (NBLT.LEo0) GO TO 66 ROTATE
DO 65 J=I,NBLT ROTATE
IF (MNBLT(J).EQ.0) GO TO 65 ROTATE
KBLT = MNBLT(J) ROTATE

* DO 62 I=1,KBLT ROTATE
Ml = MBLT(l,IJ) ROTATE
M2 = MBLT(2,IJ) ROTATE

I M3 = MBLT(3,I,J) ROTATE
IF (LBD(M3).EQ.M2 OR. LBD(M3).EQ.0) GO TO 62 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE

* STOP 45 ROTATE
62 LBD(M3) = M2 ROTATE
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IF (LPMI(M1).EQ.0) GO TO 63 ROTATE
DO 57 I=1,3 ROTATE
T3(I,1) = BELT(I ,J) ROTATE

57 T3(I,2) = BELT(I+3,J) ROTATE
CALL MAT31 (DPMI(1,1,MI),T3(I,I),BELT(1,J)) ROTATE
CALL MAT31 (DPMI(1,1,MI),T3(1,2),BELT(4,J)) ROTATE

63 IF (LPMI(M2).EQ.0) GO TO 65 ROTATE
DO 64 I=1,3 ROTATE

64 T3(I,3) = BELT(I+6,J) ROTATE
CALL MAT31 (DPMI(1,1,M2),T3(1,3).BEIT(7,J)) ROTATE

65 CONTINUE ROTATE
C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.3. ROTATE
C ROTATE

66 DO 70 J=I,NSEG ROTATE
IF (MNSFG(J).EQ.O) GO TO 70 ROTATE
KSEG = MNSEG(J) ROTATE
DO 69 I=I,KSEG ROTATE
MI = MSEG(I,I,J) ROTATE
M2 = MSEG(2,I,J) ROTATE
M3 = MSEG(3,I,J) ROTATE
IF (LBD(MI).EQ.J .OR. LBD(MI).EQ.0) GO TO 67 ROTATE
WRITE (6,68) M1,J,LBD(U1) ROTATE
STOP 46 ROTATE

67 LBD(M) = J ROTATE
IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.0) GO TO 69 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE

68 FORMAT('0 INPUT ERROR HAS BEEN DETECTED IN SUBROUTINE ROTATE. '/ ROTATE
ELLIPSOID NO.',I3,' HAS BEEN ASSIGNED TO BOTH SEGMENTS NO.',ROTATE

S13,' AND NO.',I3,'.'/' PROGRAM IS BEING TERMINATED.') ROTATE
STOP 47 ROTATE

69 LBD(M3) = M2 ROTATE
70 CONTINUE ROTATE

C ROTATE
. C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.6. ROTATE

C ROTATE
* IF (NBAG.EQ.O) GO TO 174 TOMODS

DO 73 J=,NBAG ROTATE
IF (MNBAG(J).EQ.0) GO TO 73 ROTATE
KBAG = MNBAG(J) ROTATE

- DO 72 I=l,KBAG ROTATE
M2 = MBAG(2,I,J) ROTATE

0 M3 = MBAG(3,I,J) ROTATE
IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.O) GO TO 72 ROTATE
WRITE (6,68) M3 ,M2,LBD(M3) ROTATE
STOP 50 ROTATE

72 LBD(M3) = M2 ROTATE
73 CONTINUE ROTATE

* C TOMODS
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.7. TOMODS
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c TGNOD8
174 IF(NWINDF.EQ.O) GO TO 74 TGMOD8

DO 175 J=1,NSEG TGNOD8
Ml = IABS( MWS EG(1,J)) TGNOD8
IF(M1.EQ.O) GO TO 175 TGMOD8
M2 =MWSEG(2,J) TGMOD8
IF(LBD(M2L.EQ.M.OR.LBD(M2).EQ.O) GO TO 172 TGMODS
WRITE(6,68) M2,M1,LBD(M2) TGMOD8
STOP 48 TGNOD8

172 LBD(M2) = Hl TGMOD8
175 CONTINUE TGWOD8

C ROTATE
C CHECK ELLIPSOID ASSIGNMENTS ON INPUT CARDS F.S. ROTATE
C TRANSFORM BAR(L,K) FOR L-4,12 FROM INPUT CARDS F.8.D. ROTATE
C ROTATE

74 IF (NHRNSS.EQ.O) GO TO 81 ROTATE
J1 =1 ROTATE
Xl = I ROTATE

*DO 80 II=1,NHRNSS ROTATE
IF (NBLTPH(II).LE.O) GO TO 80 ROTATE
J2 =JI + NBLTPH(II) - 1 ROTATE
DO 79 JJ=Jl,J2 ROTATE
IF (NPTSPB(JJ).LE.O) GO TO 79 ROTATE
K2 = Kl + NPTSPB(JJ) - 1 ROTATE
DO 78 K=KI,K2 ROTATE
M2 = MOD(IBAR(1,K),100) ROTATE
M3 =IBAR(2,X) ROTATE
IF (M3.EQ.O) GO TO 88 BUTLER1
IF (LBD(M3).EQ.M2 .OR. LBD(M3).EQ.0) GO TO 75 ROTATE
WRITE (6,68) M3,M2,LBD(M3) ROTATE
STOP 51 ROTATE

75 LBD(M3) =M2 ROTATE
88 IF (LPMI(M2).EQ.O) GO TO 78 BUTLER1

DO 77 J=3,9,3 ROTATE
DO 76 I=1,3 ROTATE

*IJ =I+J ROTATE
76 T1(I) =BAR(IJ,K) ROTATE
77 CALL MAT31 (DPMI(1,1,M2),T1,BAR(J+1,X)) ROTATE
78 CONTINUE ROTATE

KI= K2+1 ROTATE
79 CONTINUE ROTATE

JI = J2+1 ROTATE
S80 CONTINUE ROTATE

C ROTATE
C TRANSFORM DATA IN BD ARRAYS FOR ELLIPSOIDS THAT HAVE BEEN ASSIGNEDROTATE

C ROTATE
81 DO 90 J=1,40 ROTATE

IF (LBD(J).EQ.O) GO TO 90 ROTATE
0KSEG =LBD(J) ROTATE

IF (LPMI(XSEG).EQ.O) GO TO 90 ROTATE
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L = 4 HYPER
IF (BD(1,J).LT.O.O) L =5 HYPER
M =: 8 HYPER
DO 82 I=1,3 ROTATE
TIM = BD(L,J) HYPER
L =L + 1 HYPER
DO 82 K 1,3 HYPER
T3(K,I) = BD(M,J) HYPER

82 M =N + 1 HYPER
CALL MAT31 (DPMI(1,I,KSEG),TI,BD(L-3,J)) HYPER
IF (DD(1.J).GT.O.O) GO TO 84 HYPER
CALL MAT33 (DPMI(1.1,KSEG),T3,BD(S,J)) HYPER
GO TO 90 HYPER

84 CALL DOTT33 (BD( 7,J),DPMI(1.,,SEW),T3) HYPER
CALL MAT33 (DPMI(1,1,KSEG).T3,BD( 7,J)) ROTATE
CALL DOTT33 (BD(16,J) .DPMI(1,1,KSEG),T3) ROTATE
CALL MAT33 (DPMI(1,1,KSEG) ,T3,BD(16,J)) ROTATE

90 CONTINUE ROTATE
*99 RETURN ROTATE

END ROTATE
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SUBROUTINE RSTART(IFIT) RSTART
C REV IV 07/24/86SLIP

*C THE FIVE FUNCTIONS OF SUBROUTINE RSTART ARE: RSTART
C 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE. ESTART
C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE. ESTART
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. RSTART
C 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART. RSTART
C 5. WRITE TIME POINT RECORD ONTO NEW RESTART TAPE. RSTART
C RSTART

IMPLICIT REAL*8(A-H,O-Z) RSTART
C RSTART
C ALL LABELED COMMON BLOCKS ARE INCLUDED HERE RSTART
C TO GIVE A COMPLETE SET FOR REFERENCE RSTART
C 1 ESTART

COMMON/CONTRL/ TIME ,NSEG,NJNT ,NPL ,NBLT ,NBAG,NVEH,NGRND, RSTART
NS,NQ,NSD,NFLXNRISS,NWINDF.IJNTF,NPRT(38) ,NPG PAGE

DIMENSION IC1(51) PAGE
EQUIVALENCE (IC1(1) ,ISEG) RSTART

C C2 RSTART
COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(8,8) .BD(24,40) EDGE
DIMENSION RC2(1888) EDGE
EQUIVALENCE (RC2(1) ,PL(1,l)) ESTART

C03 RSTART
V COMMON/VPOSTN/ ZPLT(3) ISPLT(3) .AXV(3.6) ,VATAB(6,501,8), VEHICL

VTO(6) ,VDT(6),T1MEV(6),OMEGV(8),NVTAB(6) ,INDXV(6) RSTART
DIMENSION RC3(18084) ,IC3(12) VEHICL
EQUIVALENCE (RC3(1),ZPLT(l)),(IC3(1),NVTAB(l)) RSTART

C 4 RSTART
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WNEGD(3.30),U1(3,30),U2(3,30).RSTART

* SEGL.P(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) ESTART
DIMENSION RC4 (900) RSTART
EQUIVALENCE (RC4(1),D(1,1,1)) ESTART

C 5 ESTART
COMMON/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),B12(3,3,60).A22(3,3,60),RSTART

*F(3,30),TQ(3,30),WJ(30),All(3,3.30) SLIP

DIESO RC5A(1296),RC5B(480) SI
*EQUIVALENCE (RC5A(l),V1(1,1)),(RC5B(l),F(1,1)) ESTART

C 6 RSTART
JsCOMMON/ABDATA/ ZDEP(3.5) ,DBR(3,3,5) ,DPVCTR(3,5) ,DEPLOY(3,5), RSTART

*AB(3,5).B(9,4,5),ZR(3,4,5),BFB(3,4,5),DRR(g,4,5), ESTART
VBAGG(5) ,VSCS(5) .SPRX(5) ,CX(5) ,CM&SS(5),CYMIN(5), RSTART

* CYMOUT(5) ,BAGPV(5) ,PD(5) ,VBAG(5) ,VOLBP(5), RSTART
* PCYV(5) ,PCYMIN(5),PVBAG(5),TV1(3,4,5) ,TV2(3,10,5), RSTART

* SWITCH(S) ,PYMOUT(5) ,SCALE(5) ,PREVT.IFULL(6) RSTART
DIMENSION RC6A(610),RC6B(271) RSTART

07 EQUIVALENCE (RCOA(1) ,ZDEP(1,1)) , (RC8B(l) .CYMIN(l)) RSTART
C 7 RSTART

COMMON/TITLES/ DATE(3) ,COMENT(40) .VPSTTL(20) ,BDYTTL(5), RSTART
* BLTTTL(5,8) ,PLTTL(5,30),BAGTTL(5,6),SEG(30), RSTART

JOINT(30) ,CGS(30) ,JS(30) RSTART
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REAL DATE ,COMENT, VPSTTL *BDYTTL,BLTTTL, PLTTL ,BAGTTL, SEG ,JOIIT RSTART
LOGICAL~l CGS,JS ESTART
REAL RC7 ,RC7AXDTE.XCMENT RSTART
DIMENSION RC7(305) ,RC7A(348) ,XDTE(3) ,XCMENT(40) RSTABT

4 EQUIVALENCE (RC7(l) ,VPSTTL(l)) ,(RC7A(1) ,DATE(l)) RSTART
C 8 RSTART

COMON/CNSNTS/ PIRADIAN,G.THIRD,EPS(24), RSTART
* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI

DIMENSION RC8(35) TWOPI
EQUIVALENCE (RCB(1) ,PI) ESTART

C 9 RSTART
COIMN/DESCRP/ PHI(3,30) ,W(30) ,RW(30) .SR(4.OOLHA(3,60),HB(3,60), SLIP

*RPHI(3,30),HT(3,3,60),SPRING(5.90),VISC(7,90), RSTART
JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30),JOINTF(30) RSTART

DIMENSION RCQ(2460),ICP(150) SLIP
EQUIVALENCE (RCQ(1),PHI(I,1)),(IC9(1LJNT(l)) RSTART

dO 10START
COMMON/JBARTZ/ MNPL( 30),MNBLT( B),MNSEG( 30).NNBAG( 5). RSTART

MPL(3,5,30),MDLT(3,5,8),MEG(3,5,30),MBAG(3,10,6), RSTART
0 *NTPL( 5,30),NTBLT( 5,8)',NTSEG( 5,30) RSTART

".DIMENSION IC1O(1814) RSTART
EQUIVALENCE (IC1O(1),MNPL(1)) RSTART

c 11 RSTART
COMON/FORCESiPSF(7, 10) ,BSF(4,20) ,SSP(10,40) ,EAGSF(3,20), NCFORC

PRJNT(7,30) ,NPANEL(5) ,NPSF,NBSFNSSF,NBGSF RSTART
DIMENSION RC11(1240) .ICIl(g) NCFORC

*EQUIVALENCE (RC11(l),PSF(1,l)),(ICll(1),NPANEL(l)) RSTART
C 12 RSTART

COMMON/INTEST/ SGTEST(3,4,30) ,ZTEST(3,120) ,SEGT(120) ,REGT(120) ESTART
*REAL SEGT RSTART

DIMENSION RCl2(720) RSTART
EQUIVALENCE (RC12(l),SGTEST(1,1,1)) ESTART

C 13 ESTART
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24).932(3,3,24), RSTART

HHT(3 .3 ,12) ,RK1 (3, 12) ,RK2 (3, 12) ,QQ(3, 12) .TQQ(3, 12) ,RSTART
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), RSTART

X QI(12),KQ2(12),KQTYPE(12) RSTART
0 DIMENSION RC13(72) ,IC13(36) ,RC13A(1212) ,RC13H(348) RSTART

EQUIVALENCE (RC13(l).RX1(l,1)),(IC13(1),XQ1(1)), RSTART
a * (RCl3A(l) ,A13(1,1)) ,(RC13H(1) ,HHT(l,l,1)) RSTART

C 14 ESTART
COMMON/TABLES/MXNTI,MXNTB,MXTB1,MITB2,NTI(50) ,NTAB(1250).TAB(4500)DIMENB
DIMENSION IC14(1304) BUTLER2
EQUIVALENCE (IC14(l),MKNTI) RSTART

C 15 ESTART
COMMON/COMAIN/VAR(240) ,DER(240) ,DT,HO,HMAXHMIN,RSTIME, RSTART

*ISTEP,NSTEPS,NDINTNEQ,IRSINIRSOUT RSTART
DIMENSION RC15(485),1C15(6) RSTART

CO EQUIVALENCE (RC15(1),VAR(l)),(IC15(1),ISTEP) RTR
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rm ---II
COMMON/CDINT/ UU(4) ,GH(3,4). RSTART

E(3,240).FF(5,240),GG(5,240),Y(5,240),U(5,240), RSTART
H,HPRINT,HS,TPRINT,TSTART,ICNT,IDBL,IFLAG RSTART

C NOTE: FF REPLACES F FROM SUBROUTINE DINT. RSTART

DIMENSION RC18 (5541) ,IC16(3) RSTART
EQUIVALENCE (RC16(1),UU(1)),(IC16(1),ICNT) RSTART

COMMON/DAMPEB/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDI(20)RSTART
DIMENSION Ed? (220) .1C17 (40) RSTART
EQUIVALENCE (RC17(1),APSDM(1,1))1 (IC17(l),MSDM(1)) ESTART

C 18 RSTART
COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,ANG(3,30) PANGD(31I30), JDRIFT

* FE(3,30) ,TQE(3,30) ,CONST(5,30) JDRIFT
DIMENSION RC18(1320) JDRIFT
EQUIVALENCE (RC1B(1) ,HIR(1,1,1)) RSTART

C 19 ESTART
COMMON/TEMdPVI/ CREST,TTI(3) ,RlI(3) ,R2I(3) ,JSTOP(4,2,30) RSTART
DIMENSION RC19(1O),IC19(180) RSTART

*EQUIVALENCE (RC19(1l)CREST),(IC19(1),JSTOP(1,1,1)) RSTART
C 20 RSTART

COMMON/CYDATA/ CYTD(5) ,CYPA(5) ,CYSP(5) ,CYTO(5) ,CYVO(5) ,CYCD(5), ESTART
CYK(5),CYR(5) ,CYAT(5) ,CYPV(5) PCYCDO(5) ,CYAO(5), RSTART

* ~CYPO(5) ,CYSS(5) ,CYLO(5) ,CYC(5) ,CYRHOO(5) ,CYVM&X(5) PESTART
* CYORFC(5) ,CYRHO(5) ,CYT(5) ,CYP(5) ,CYV(5) RSTART

DIMENSION RC2OA(95) ,RC20B(20) RSTART
EQUIVALENCE (RC2OA(1),CYTD(l)) , (RC2OB(1),CYRHO(l)) RSTART

C 21 RSTART
COMMON/RSAVE/ XSG(3,20,3) ,DPMI(3,3,30) .LPMI(30), ATBIII

NSG(9) ,MSG(20,9) ,MCG,MCGIN(24,5) ,KREF(20,9) TTHKREF
DIMENSION RC21(450) ,IC21(520) TTHXREF
EQUIVALENCE (RC21(1),XSG(1,1,1)) , (IC21(l),LPUI(1)) RSTART

C 22 RSTAIT
COMMON/FLX(BLE/ HF(4,12,8),B42(3,3,24),V4(3,8),NFLEX(3,8) RSTART
DIMENSION R022(624),IC22(24) ESTART
EQUIVALENCE (RC22(1),HF(1,1,1)) , (IC22(1),NFLEX(1,l)) RSTART

C 23 RSTART
COMMON/HRNESS/ BAR(15.100) ,BB(100) ,BBDOT(100) ,PLOSS(2,100), RSTART

XLONG(20),HTIME(2),IBAR(5,100) ,NL(2,100), RSTART
* NPTSPB(20) ,NPTPLY(20) ,NTHRNS(20) ,NBLTPH(5) RSTART

DIMENSION RC23(1922) ,IC23(765) RSTAET
EQUIVALENCE (RC23(l),BAR(l,l)),(IC23(l),IBAR(l,l)) RSTART

C 24 RSTART
COMMON/WINDFR/ WIIE(30) .QFU(3,5) ,QFV(3,5) ,WF(3,30) ,IWIND(30), WINDOP

MfWSEG(7,30) ,MFVSEG(6) ,NFVNT(5) ,MOWSEG(30,30) WINDOP
DIMENSION RC24(150),IC24(1151) WINDOP
EQUIVALENCE (RC24(l),WTIME(1)),(IC24(1),IWIID(l)) RSTART

C RSTART
REAL AOLDI,AAOLD4 RSTART
DIMENSION COMMON(24),INDEX(3) RSTART
DATA COMMON /8HCOITRL ,8HCNTSRF P8HVPOSTN ,8HSGMNTS ,RSTART
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8 HCUATRX 8BHABDATA S8HTITLES 8BHCNSNTS , RSTART
8 HDESCRP ,8HJBARTZ 8HRFORCES ,8HIMTEST , RSTART
BHCST1RNT ,8HTABLES ,8HCOMAIN 8SHCDINT ,RSTART

a, BDANPER 8BHCEULER 8BHTEMPVI 8BHCYDATA ,RSTART

a,*8HRSAVE 8BHFLXBLE 8BHHRNESS ,8HWINDFR / START
DATA BLANK/8H /RSTART
CALL ELTIME(1,25) RSTART

aGO TO (100,200.300.400,500).IF RSTART
C RSTART
C 1. READ INPUT & INITIALIZATION RECORD FROM OLD RESTART TAPE. RSTART
C RSTART

aa 100 READ (IT) IC1, PL, RC3, IC3, NSYM, RC6A, IFULL, XDTE, XCMENT, ESTART
*RC7, COS, JS, RC8, ECg, 1C9, 1010, NPANEL, SGTEST, RSTART
*RC13, 1C13, 1C14, DT, HO, HMAX, HMIN, ISTEPS, NDINT, RSTART
* Ed?. IC17, IEULER, ICIQ, RC2OA, R021, IC21, HF, 1C22, RSTART
* EC2:3, 1C23, RC24, IC24 RSTART

WRITE (8,101) IT,XDTE,XCMENT RSTART
101 FORMAT('O INPUT DATA HAS BEEN READ IN FROM UNIT NO.',14// RSTART

IO1X,3A4//10X.20A4/l01,20A4) RSTART
GO TO 999 RSTART

C ESTART
* C 2. WRITE INPUT & INITIALIZATION RECORD ONTO NEW RESTART TAPE. RSTART

C ESTART
200 WRITE (IT) 101, PL, RC3, 1C3, NSYM, RCOA, IFULL, DATE, COMENT. RSTART

* C7, COS, JS, RCS, 109, 109, 1010, NPANEL, SOTEST, RSTART
RC113, 1013, 1014, DT, HO, EMAX, HMIN, ISTEPS, NDINT, RSTART

*RC"?, 1017, IEULER, IC19, R020A, R021. 1021, HF, IC22, ESTART
*RC23, IC23, RC24, IC24 ESTART

GO TO 999 RSTART
C RSTART
C 3. READ TIME POINT RECORD FROM OLD RESTART TAPE. RSTART
C RSTART

300 READ (IT) TIME, BELT, TPTS, BD, 104, RC5B, EC6B, IFULL, IPIN, RSTART
*RCll, 1011. XTEST, SEGT, RIOT, RC13H, KQTYPE, TAB, RSTART

VAR, DER, NEQ, EdO6, IClO, IEULER, RClS, 1019, RC2OB. RSTART
* RC21, 1021, V4, RC23, NL, NPTPLY, WI'IME, IWIND RSTART

*CALL OUTPUT(1) RSTART
GO TO 999 RSTART

C RSTART
C 5. WRITE TIME POINT RECORD ONTO NEW RESTART TAPE. RSTART
C RSTART

500 WRITE (IT) TIME. BELT, TPTS, ED, 104, RC5B, RCOO, IFULL, IPIN, RSTART
*RCll, I111 XTEST, SlOT, REOT, RC13H, XQTYPE, TAB, RSTART
*VAR, DER. NEQI R1, I1, IEULER, 1018, 1019, RC2OB, RSTART

*RC2I. 1021, V4, 1023. NL, NPTPLY, WTIME, IWIND RSTART
GO TO 999 RSTkRTI

~. C RSTART
C 4. READ NEW INPUT DATA FROM INPUT STREAM FOR RESTART. RSTART
C RSTART

400 READ (5,399) AVAR,INDEX,ITYPE,RR,II,AA,RROLD,IIOLD,AAOLD RSTART
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399 FORMAT(AB,414,2(F8.O,18,A8)) RSTARTI
CALL SEARCH(AVARI INDEXICOM, ITEM) RSTART
IF (NCOM.LE.O) GO TO 490 RSTART
IF (NCOM.GT.24) GO TO 999 RSTART

IF (ITYPE.GT.3) GO TO 490 RSTART
GO TO ( 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, RSTART

C COMMON /CONTRL/ RSTART
1 IF (ITEM.GT.1) GO TO 401 RSTART
IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD = TIME RSTABT
T IME =BR RSTART
GO TO 492 RSTART

401 IF (ITEM.GT.52) GO TO 490 PAGE
IF (ITYPE.NE.2) GO TO 490 RSTART

IOLD = 101 (ITEM-i) ItSTART

IC1(ITEM-1) = Il RSTARTI
GO TO 494 RSTART

*C COMMON /CNTSRF/ RSTABT
2 IF (ITEM.GT.1888) GO TO 490 EDGE

IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD = RC2(ITEMf) RSTARTI
RC2(ITEM) = RR RSTART
GO TO 492 RSTART

C COMMON fVPOSTN/ RSTART
3 IF (ITEM.GT.18084) GO TO 403 VEHICL

IF (ITYPF-NE.1) GO TO 490 ESTART
ROLD --RC3(ITEM) RSTARTI
BC3(ITEM) =RB RSTART
GO TO 492 RSTART

403 IF (ITEM.GT. 18096) GO TO 490 VEMICL
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IC3(ITEM-18084) VEHICL
103(ITEU-18084) =II VEHICL
GO TO 494 RSTART

C COMMON /SGMNTS/ RSTART
04 IF (ITEM.GT.900 )GO TO 404 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART

BOLD = RC4(ITEM) RSTART
RC4(ITEM) = RR RSTARTI
GO TO 492 ESTART

404 IF (ITEM.GT.930 )GO TO 490 RSTART
*IF (ITYPE.NE.2) GO TO 490 RSTART

IOLD =NSYM(ITEM-900) RSTART
NSYM(ITEM-900) =II RSTART
GO TO 494 RSTART

C COMMON /CMATRX/ RSTART
5 IF (ITEM.GT.1776) GO TO 490 SLIP

0IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD = RC5A(ITEM) RSTkRT
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RC5A(ITEM) = R RSThJRT
GO TO 492 RSTART

C COMMON /ABDATA/ ESTART
6 IF (ITEM.GT.881 ) GO TO 406 RSTART

IF (ITYPE.NE.1) GO TO 490 ESTART
ROLD =RC6A(ITEM) RSTART
RC6A(ITEM) = RR RSTART
GO TO 492 RSTART

406 IF (ITEM.GT.887 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IFULL(ITEM-881) RSTART
IFULL(ITEM-881) = II RSTART
GO TO 494 RSTART

C COMMON /TITLES/ NOTE: NO PROVISION FOR CGS OR JS. RSTART
Kb7 IF (ITEM.GT.348 ) GO TO 490 RSTART

IF (ITYPE.NE.3) GO TO 490 ESTART
AOLD = RC7A(ITEM) RSTART
RC7A(ITEM) = AA RSTART

*GO TO 496 RSTART
C COMMON /CNSNTS/ RSTART

8 IF (ITEM.GT.35 ) GO TO 490 TWOPI
IF (ITEM.GT.31 ) GO TO 408 RSTART
IF (ITEM.LE.28 ) GO TO 408 ESTART

... NIYP E.3) GO TO 490 RSTART
AOLD = RC8(ITEM) RSTART
RC8(ITEM) = AA RSTART
GO TO 490 RSTART

408 IF (ITYPE.NE.1) G0 TO 490 RSTARTI

ROLD =RC8(ITEM) RSTARTRC8(ITEM) = RR RSTART
nr TO 492 RSTART

C COMMON /DESCRP/ RSTART
9 IF (ITEM.GT.2460) GO TO 409 SLIP

IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD = RC9(ITEM) ESTART
RC9(ITEM) z RR RSTART
GO TO 492 RSTART

409 IF (ITEM.GT.2610) GO TO 490 SLIP
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = C9(ITEM-2460) SLIP
ICO(ITEM-2460) =II SLIPET
GO TO 494 RSTART

0 C COMMON /JBARTZ/ RSTART
10 IF (ITEN.GT.1814) GO TO 490 RSTART

AIF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = ICIO(ITEM) ESTART

ICIO(ITEM) =Il ESTARTG0 TO 494 ESTART
0 C COMMON /FORCES/ RSTART

11 IF (ITEM.GT.1240) GO TO 411 NCFORC
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IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD = RCII(ITEM) RSTART
RC11(ITEM) = R RSTART
GO TO 492 ESTART

411 IF (ITEM.GT.1249) GO TO 490 NCFORC
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD =IC11(ITEN-1240) NCFORC
IC11(ITEM-1240) =II NCFORC
GO TO 494 RSTART

C COMMON /INTEST/ RSTART
12 IF (ITEM.GT.720 GO TO 412 RSTART

IF (ITYPE.Ji.1) GO TO 490 RSTART
ROLD =RC12(ITEM) RSTART
RC12(ITEM) R= n START
GO TO 492 ESTART

412 IF (ITEM.GT.840 ) GO TO 512 RSTART
IF (ITYPE.NE.3) GO TO 490 RSTART
AOLD =SEOT(ITEM-720) RSTkRT

*SEGT(ITEM-720) AA RSTART
GO TO 498 ESTART

512 IF (ITEM.GT.960 )GO TO 490 RSTABT
IF (ITYPE.NE.3) GO TO 490 RSTART
AOLD =REGT(ITEM-840) RSTART
REGT(ITEM-840) = kA HSTART
GO TO 498 ESTART

C COMMON /CSTRNT/ ESTART
13 IF (ITEM.GT. 1212) GO TO 413 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD = RC13A(ITEM) RSTART
RC13A(ITEM) = RR START
GO TO 492 RSTART

413 IF (ITEM.GT.1248) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 RSTART
IOLD = IC13(ITEM-1212) RSTART
1C13(ITEM-1212) =II RSTART
GO TO 494 RSTART

*C COMMON /TABLES/ RSTART
14 IF (ITEM.GT.1304 )GO TO 414 BUTLER2

IF (ITYPE.NE.2) GO TO 490 ESTART
IOLD = C14(ITEM) RSTART
IC14(ITEM) =II RSTART
GO TO 494 RSTART

414 IF (ITEM.GT.5804) GO TO 490 MISC
IF (ITYPE.NE.1) GO TO 490 RSTART
ROLD =TAB(ITEM-1304) BUTLER2
TAB(ITEM-1304) RR BUTLER2

*GO TO 492 RSTART
C COMMON /COMAIN/ RSTART

*15 IF (ITEM.GT.485 )GO TO 415 RSTART
IF (ITYPE.NE.1) GO TO 490 RSTART

352



BOLD RC15(ITEM) BSTART
RC15(ITEM) = RR RSTART
GO TO 492 RSTART

415 IF (ITEN.GT.491 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 ESTART
IOLD = IC15(ITEM-485) RSTART
IC15(ITEM-485) =II RSTART
GO TO 494 RSTART

C COMMON /CDINT /RSTART
16 IF (ITEM.GT.5541) GO TO 416 RSTART

IF (ITYPE.ME.1) GO TO 490 RSTART
ROLD = C16(ITEM) RSTABT
RC16(ITEM) = RR RSTART
GO TO 492 RSTART

416 IF (ITEU.GT.5544) GO TO 490 RSTART
IF (ITYPE.IE.2) GO TO 490 RSTART
IOLD = C16(ITi-5541) RSTART
IC16(ITEM-5541) =II RSTART
GO TO 494 RSTART

C COMMON /DAMPER/ RSTART
17 IF (ITEM.GT.220 )GO TO 417 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD = RC17(ITEM) RSTART
RC17(ITEM) = RB RSTART
GO TO 492 BSTART

417 IF (ITEM.GT.260 ) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 ESTART
IOLD = 1C17(ITEM-220) RSTART
I C17(ITEM-220) =II RSTABT
GO TO 494 BSTART

C COMMON /CEULEB/ ESTART
18 IF (ITEM.GT.30 )GO TO 418 RSTABT

IF (ITYPE.NE.2) GO TO 490 ESTART
IGLD m- I E71ER(ITEM) ESTART
IEULER(ITEM) z II ESTART
GO TO 494 BSTABT

*418 IF (ITEM.GT.1350) GO TO 490 JDRIFT
*IF (ITYPE.NE.1) GO TO 490 RSTART

BOLD = C18(ITEU-30) RSTABT
RC18(ITEM-30) =BR RSTART

GO TO 492 ESTART
C COMMON /TEMPVI/ RSTART

19 I (IEM.G.10) GOTO 19BSTART
IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD =RC19(ITEM) ESTART
RCI9(ITEM) = R START

GO TO 492 ESTARTI
419 IF (ITEM.GT. 190 ) GO TO 490 RSTART

*IF (ITYPE.NE.2) GO TO 490 ESTART

IOLD = IC19(ITEM-10) RSTART
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IC1OCITEM-lO) = II RSTART
GO TO 494 RSTART

C COMMON/CYDATA/ BSTABT
20 IF (ITEN.GT.115 ) GO TO 490 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD = C20A(ITEM) RSTART
RC2OA(ITEM) = R START
GO TO 492 RSTART

C COMMON /RSAVE/ RSTART
21 IF (ITEM.GT.450 )GO TO 421 RSTART

IF (ITYPE.NE.1 )GO TO 490 RSTART
BOLD =RC21(ITEM) RSTART
RC21(ITEM) =RR RSTABT
GO TO 492 RSTART

t.421 IF (ITEM.GT.970 )GO TO 490 TTHKREF
IF (ITYPE.NE.2 )GO TO 490 RSTART
IOLD = IC21(ITEM-450) RSTART
IC21(ITEM-450) =II RSTART

0GO TO 494 RSTART
C COMMON /FLXBLE/ RSTART

22 IF (ITEM.GT.624 00G TO 422 RSTART
IF (ITYPE.NE.1 )GO TO 490 RSTART
BOLD = RC22(ITEM) RSTART
R022(ITEM) = RR BSTART
GO TO 492 RSTART

422 IF (ITEM.GT.648 )GO TO 490 RSTART
IF (ITYPE.NE.2 )UO TO 490 RSTART
lOLD = C22(ITEM-624) ESTART
IC22(ITEM-624) = II RSTART
GO TO 494 RSTART

C COMMON /HENESS/ BSTART
23 IF (ITEM.GT.1922) GO TO 423 RSTART

IF (ITYPE.NE.1) GO TO 490 RSTART
BOLD =RC23(ITEM) RSTART
R C23(ITEM) = RR RSTART
GO TO 492 ESTART

423 IF (ITEM.GT.2687) GO TO 490 RSTART
IF (ITYPE.NE.2) GO TO 490 ESTART
IOD=I2(TM12)RTR
IOL C23(ITEM-1922) II START

GO TO 494 RSTART
C COMMO)N /WINDFB/ RSTART

g ~ 24 IF (ITEM.GT. 150 00G TO 424 WINDOP
IF (ITYPE.NE.1) GO TO 490 BSTART
BOLD =RC24(ITEM) RSTART
RC2Y(ITEM) =RR ESTART
GO TO 492 ESTART

424 IF (ITEM.GT.1301) GO TO 490 WINDOP
IF (ITYPE.NE.2) GO TO 490 RSTABT
IOLD = C24(ITEM-150) WINDOP

354

0i



"AM

IC24(ITEM-150)= II WINDOP
*GO TO 494 RSTART

C RSTART
C ERROR MESSAGE - TERMINATE PROGRAM. RSTART
C RSTART

490 WRITE (6,491) AVAR,INDEX,NCOM,ITEM,ITYPE.RRIIAA RSTART
491 FORMAT('O SUBROUTINE RSTART INPUT ERROR'// RSTART

*'AVAR= '.A82'INDEX=',3I6,' NCOM=',16,' ITEM=',16, RSTART
ITP''I, R=,l., I=,8.A=),8/RTR

V 'PROGRAM IS BEING TERMINATED.') RSTART
STOP 2 RSTART

C RSTART
C PRINT MESSAGE FOR REAL VARIABLES. RSTART
c RSTART

492 WRITE (6,493) AVAR,INDEX,COMMON(NCOM).ROLD,RR ESTART
493 FORMAT('O',A6,'(',4,',',4,',I4,') OF COMMN/',A,'/', ESTART

'HAS BEEN CHANGED FROM ',G15.8,' TO ',G15.8) RSTART
IF (RROLD.EQ.O.O) GO TO 400 ESTART

*IF (DABS(RROLD-ROLD).LE.O.OO0o1*RROLD) GO TO 400 ESTART
WRITE (6,383) RROLD RSTART

383 FORMAT(' INPUT VALUE FOR EROLD WAS ',G15.B//) ESTART
GO TO 490 ESTART

C RSTART
C PRINT MESSAGE FOR INTEGER VARIABLES. RSTART
C RSTART

494 WRITE (6,495) AVAR,INDEX,COMMON(NCOM) ,IOLDII ESTART
495 FORMAT( '0',A6, '(' ,I4,' ,',I4,' ,'.14,') OF COMMON/' ,AO, 'I', RSTART

*'HAS BEEN CHANGED FROM ', 18.' TO ', IS) ESTART
IF (IIOLD.EQ.O) GO TO 40D ESTART
IF (IOLD.EQ.IIOLD) GO TO 400 RSTART
WRITE (6,385) IIOLD ESTART

385 FORMAT(' INPUT VALUE FOR IIOLD WAS ',18//) RSTART
GO TO 490 RSTART

C ESTART
C PRINT MESSAGE FOR ALPHANUMERIC VARIABLES. ESTART
C ESTART

*496 WRITE (6,497) AVAR,INDEX,COMMON(NCOM),AOLD,AA RSTART
497 FORMAT('0',A6,'(',I4,',',I4,',',I4,') OF COMNON/',A6,'/', ESTART

HAS BEEN CHANGED FROM' AS,' TO ', AS) RSTART
IF (AAOLD.EQ.BLANX) GO TO 400 RSTART
AAOLD4 = AAOLD ESTART
AOLD4 =AOLD ESTART
IF (AOLD4.EQ.AAOLD4) GO TO 400 RSTART
WRITE (6,387) AAOLD ESTART

387 FORMAT(' INPUT VALUE FOR AAOLD WAS ',A8//) RSTART

GO TO 490 ESTART
999 CALL ELTIME(2,25) RSTART

END RSTART
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SUBROUTINE SEARCH(AVARINDEX,NCOM,ITEM) SEARCH
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE RSTART TO COMPUTE NCOM & ITEM FROM AVAR & SEARCH
C INDEX. RETURNS NCOM=O FOR ERROR AND NCOM=50 FOR BLANK. SEARCH
C SEARCH

IMPLICIT REAL*8(A-H,O-Z) SEARCH
DIMENSION BVAR(264),KOUNT(25),NDIM(3,264),NJ(3),NK(3),INDEX(3) SLIP
DIMENSION Cl ( 17) NCI ( 51) PAGE
DIMENSION C2 ( 4) NC2 ( 12) SEARCH
DIMENSION C3 ( 10) NC3 ( 30) SEARCH
DIMENSION C4 ( 9) NC4 ( 27) SEARCH
DIMENSION C5 ( 9) NC5( 27) SLIP
DIMENSION C6 ( 30) NC6 (90) SEARCH
DIMENSION C7 ( 11) NC7 ( 33) SEARCH
DIMENSION C8 ( 10) NC8 C 30) TWOPI
DIMENSION C9 ( 15) NC9 C 45) SEARCH
DIMENSION C1O( 11) NC10( 33) SEARCH
DIMENSION ClI( 10) NC11( 30) SEARCH

• DIMENSION C12( 4) NC12( 12) SEARCH
DIMENSION C13( 16) NC13( 48) SEARCH
DIMENSION C14( 7) NC14( 21) SEARCH
DIMENSION C15( 13) NC15( 39) SEARCH
DIMENSION C16( 15) NCI6( 45) SEARCH
DIMENSION C17( 5) NCI7( 15) SEARCH
DIMENSION C18( 7) NC18( 21) SEARCH
DIMENSION C19( 5) NCI9( 15) SEARCH
DIMENSION C20( 23) NC20( 69) SEARCH
DIMENSION C21( 8) NC21( 24) CHGIII
DIMENSION C22( 4) NC22( 12) SEARCH
DIMENSION C23( 12) NC23( 36) SEARCH
DIMENSION C24( 9) NC24( 27) WINDOP

C SEARCH
EQUIVALENCE (Cl (1),BVAR( I)) (NCI (1),NDIM(I, 1)) SEARCH
EQUIVALENCE (C2 (1),BVAR( 18)) (NC2 (1),NDIM(I. 18)) PAGE
EQUIVALENCE (C3 (1),BVAR( 22)) (NC3 (1),NDIM(I, 22)) PAGE
EQUIVALENCE (C4 (1).BVAR( 32)) (NC4 (1),NDIM(1, 32)) PAGE

0 EQUIVALENCE (C5 (1) ,BVAR( 41)) (NC5 (1),NDIM(I, 41)) PAGE
EQUIVALENCE (C6 (1) BVAR( 50)) (NC6 (1),NDIM(I, 50)) SLIP
EQUIVALENCE (C7 (1) ,BVAR( 80)) (NC7 (1),NDIM(1, 80)) SLIP
EQUIVALENCE (08 (I) BVAR( 91)) (NC8 (1),NDIM(1, 91)) SLIP
EQUIVALENCE (C9 (1),BVAR(1O1)) (NC9 (1),NDIM(1,101)) SLIP
EQUIVALENCE (CIO(1),BVAR(116)) (NC1O(1),NDIM( 1I16)) SLIP
EQUIVALENCE (CII(1),BVAR(127)) (NC11I),NDIM(1,127)) SLIP
EQUIVALENCE (CI2(1),BVAR(137)) (NC12(1),NDIM(1,137)) SLIP
EQUIVALENCE (C13(1),BVAR(141)) (NC13C1),NDIM(1,141)) SLIP
EQUIVALENCE (C14(l),BVAR(157)) (NC14(1),NDIM(1,157)) SLIP
EQUIVALENCE (C15(1),BVAR(164)) (NC15(I),NDIM(1,164)) SLIP
EQUIVALENCE (C16(1),BVAR(177)) (NCI6(1),NDIM(1,177)) SLIP

0 EQUIVALENCE {C17(l),BVAR(192)) (NCI7(1),NDIM(1,192)) SLIP
EQUIVALENCE (C18(I),BVAR(197)) (NC18(1),NDIM(1,197)) SLIP
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EQUIVALENCE (C19(1),BVAR(204)) ,(NC19(l),NDIM(1,204)) SLIP
EQUIVALENCE (C20(l),BVAR(209)) ,(NC2O(l),NDIM(1,209)) SLIP
EQUIVALENCE (C21(1),BVAR(232)) ,(1C21(1),NDIM(1,232)) SLIP
EQUIVALENCE (C221) ,BVAR(240)) ,(NC22(l),NDIM(1,240)) SLIP
EQUIVALENCE (C23(1),BVAR(244)) ,(NC23(l),NDIM(I.244)) SLIP
EQUIVALENCE (C24(1) ,EVAR(256)) ,(NC24(l) ,NDIM(1,256)) SLIP

C SEARCH
DATA NVAR/264/ , KOM/24/ , BLANK/8H /SLIP

* DATA KOUNT/1 ,18,22,32,41,50,80,91,101,116,127,137,141,157, SLIP
164,177,192,197,204,209.232,240,244.256,255/ SLIP

C SEARCH
C 1 COMMON/CONTRL/ SEARCH
C SEARCH

DATA C1 8HTIME 8BHNSEG ,8HNJNT ,8HNPL ,8HNBLT ,SEARCH

-48HNBAG ,8HNVEH ,8HNGRND ,8HNS 8SHNQ ,SEARCH

8HNSD 8BHNFLX ,8HNNRNSS 8BHMWINDF ,8HNJNTF ,SEARCH

BHNPRT 8BHNPG /PAGE
DATA NCI /0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,SEARCH

*0,0.0 ,0,0,0 1 0,0,0 1 0,0,0 ,0.0,0 ,SEARCH

0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,0,0,0 ,SEARCH

36,0,0 ,0,0,0 /PAGE
C SEARCH
C 2 COMMON/CNTSRF/ SEARCH
C SEARCH

DATA C2 /8HPL ,8HBELT ,8HTPTS 8BHBD /SEARCH
C DATA NC2 /24,30,0 , 20,8,0 , 6,8,0 ,24,40,0 /EDGE

C SEARCH
SC 3 COMMdON/VPOSTN/ SEARCH

C SEARCH
DATA C3 /8HZPLT ,8HSPLT ,8HAXV ,8HVATAB 8BHVTO ,SEARCH

8HVDT ,8HTIMEV 8BHOMEGV ,8HNVTAB 8SHINDXV /SEARCH
DATA NC3 /3,0,0 ,3.0,0 ,3,6,0 , 6,501,6 ,6,0,0 ,VEHICL

6,0,0 ,6,0,0 ,6,0,0 , 6,0,0 ,6,0,0 /SEARCH
-. ' C SEARCH

C 4 COMMON/SGMNTS/ SEARCH
~., C SEARCH
*DATA C4 / HD ,8HWMEG ,8HWMEGD ,8HU1 8BHU2 ,SEARCH

8 HSEGLP ,8HSEGLV 8BHSEGLA ,8HNSYM /SEARCH
DATA NC4 /3.3,30 ,3,30,0 ,3,30,0 ,3,30,0 ,3,30.0 ,SEARCH

3,30,0 ,3,30,0 ,3.30,0 ,30,0,0 /SEARCH
C SEARCH

~. C 5 COMMON/CMATRX/ SEARCH
* C SEARCH

DATA C5 8HV1 ,8HV2 .8HV3 ,8HB12 .8HA22 ,SEARCH

8HF .8HTQ ,8HWJ ,8HA11 /SLIP
DATA NC5 /3,30,0 ,3,30,0 ,3,12,0 ,3,3,60 ,3,3,60 ,SEARCH

u3,30,0 ,3,30,0 ,30,0,0 ,3,3,60 /SLIP
C SEARCH

* C 6 COMMON/ABDATA/ SEARCH
C SEARCH
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DATA C6 / 8HZDEP .BHDBR ,8HDPVCTR ,8HDEPLOY ,8HAB ,SEARCH

8HB ,BHZR 8BHBFB ,8HDRR 8BHVBAGG ,SEARCH

8HVSCS ,8HSPRX ,8HCK ,8HCMASS ,8HCYUIN ,SEARCH

*8HCYNOUT 8BHBAGPV ,8HPD ,8HVBAG ,8HVOLBP .SEARCH

* HPCYV ,8HPCYKIN ,8HPVBAG ,8HTV1 ,8HTV2 ,SEARCH

*8HSWITCH ,8HPYMOTr 8HSCALE ,8HPREVT 8BHIFULL /SEARCH
DATA NC6 / 3,5,0 ,3,3,5 , 3.5,0 *3,5,0 . 3,5,0 ,SEARCH

*9.4,5 ,3.4.5 , 3.4,5 ,9.4,5 , 5,0,0 ,SEARCH

*5.0,0 ,5,0,0 ,5,0,0 ,5,0,0 , 5,0,0 ,SEARCH

*5.0,0 ,5.0,0 ,5,0,0 ,5,0,0 , 5.0,0 *SEARCH

*5,0,0 ,5,0,0 ,5,0,0 ,3,4.5 , 3,10,5 ,SEARCH

*5,0.0 ,5,0,0 , 5,0,0 ,0,0,0 , 6,0.0 /SEARCH
C SEARCH
C 7 COMMON/TITLES/ SEARCH
o SEARCH

DATA C7 /8HDATE ,8HCOMENT ,8HVPSTTL ,8HBDYTTL ,8HBLTTTL ,SEARCH

*8HPLTTL ,8HBAGTTL ,8HSEG ,8HJOINT ,8HCGS ,SEARCH

* 8HJS /SEARCH
*DATA NC7 /3,0,0 ,40,0,0 ,20,0,0 ,5,0,0 , 5,8,0 ,SEARCH

*5,30,0 ,5,6,0 ,30,0,0 ,30,0,0 , 30,0,0 ,SEARCH

* 30,0,0 /SEARCH
C SEARCH
C 8 COMMON/CNSNTS/ SEARCH
C SEARCH

DATA C8 /8HP1 ,BHRADIAN ,8HG ,8HTHIRD ,8HEPS ,SEARCH

B HUNITL BHJUNITM ,8HUNITT ,8HGRAVTY 8BHTWDPI /TWOPI
DATA NCB 0,0,0 ,0,0,0 ,0,0,0 , 0,0,0 ,24,0,0 ,SEARCH

0,0,0 ,0.0,0 ,0.0,0 , 3,0,0 , 0,0,0 /TWOPI C

C9COMMON/DESCRP/ SEARCH
c SEARCH

DATA C9 /8HPHI ,8HW ,8HRW ,8HSR 8BHHA ,SEARCH

*8HHB ,8HRPHI ,8HHT ,8HSPRING ,8HVISC ,SEARCH

8HJNT 8BHJPIN ,8HJSING .8HJGLOB ,8HJOINTF /SEARCHI
DATA NCQ 3,30,0 ,30,0,0 ,30,0,0 ,4,60,0 ,3,60,0 ,SLIP

a*3,60,0 ,3,30,0 ,3,3,60 ,5,90,0 ,7,90,0 ,SEARCH

**30,0,0 ,30,0,0 ,30,0,0 ,30,0,0 ,30,0,0 /SEARCH
C SEARCH
C 10 COMMON/JBARTZ/ SEARCH

,M, SEARCHI
%DATA C101 8HMNPL ,8HMNBLT ,8HMNSEG ,8HMNBAG ,8HMPL ,SEARCH

% 8HMBLT ,8HMSEG ,8HMBAG ,8HNTPL ,8HNTBLT ,SEARCH

* 8HNTSEG /SEARCH
DATA NC1O/ 30,0,0 ,8,0,0 ,30,0,0 ,6,0,0 ,3.5,30 ,SEARCH V

*3,5,8 ,3,5,30 ,3,10,6 ,5,30,0 ,5,8,0 ,SEARCH

5,30,0 /SEARCH

C11 COMMON/FORCES/ SEARCH
P.C SEARCH

DATA 011/ 8HPSF ,8HBSF ,8HSSF .8HBAGSF ,8HPRJNT ,SEARCH
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8HNPANEL .8HNPSF 8HNBSF ,8HNSSF ,8HNBGSF / SEARCH
DATA NCIl/ 7,70,0 , 4,20,0 , 10,40,0 , 3,20,0 , 7,30,0 , NCFORC

* 5,0.0 o 0,0,0 , 0,0,0 , 0,0,0 , 0,0,0 / SEARCH
C SEARCH
C 12 COMMON/INTEST/ SEARCH
C SEARCH

DATA C12/ 8HSGTEST ,8HXTEST ,8HSEGT ,8HREGT / SEARCH
DATA NCI2/ 3,4,30 , 3,120,0 , 120,0,0 , 120.0.0 / SEARCH

C SEARCH
C 13 COMMON/CSTRNT/ SEARCH
C SEARCH

DATA C13/ 8HA13 .8HA23 BSHB31 ,8HB32 8SHHHT , SEARCH
8HRK1 8HRX2 .8HQQ .8HTQQ ,8HRQQ , SEARCH

* 8HHQQ .8HSQQ .8HCFQQ ,8HKQ1 ,8HKQ2 , SEARCH
*8HKQTYPE / SEARCH
DATA NC13/ 3.3,24 , 3,3,24 , 3,3,24 , 3,3,24 . 3.3,12 , SEARCH

3,12,0 , 3.12,0 , 3,12,0 , 3,12,0 . 3,12,0 , SEARCH
* 3,12,0 . 12,0,0 , 12.0.0 , 12,0,0 . 12.0,0 . SEARCH

12,0,0 / SEARCH
C SEARCH
C 14 COMMON/TABLES/ SEARCH
C SEARCH

DATA C14/ 8HMXNTI .8HMXNTB .8HMXTBI SHMXTB2 .8HNTI , SEARCH
* 8HNTAB .8HTAB / SEARCH
DATA NCI4/ 0,0,0 , 0,0,0 , 0,0,0 0.0,0 , 50.0,0 , SEARCH

1250,0,0 . 4500,0,0/ BUTLER2
C SEARCH
C 15 COMMON/COMAIN/ SEARCH
C SEARCH

DATA C15/ 8HVAR 8HDER 8HDT 8HHO 18HHMAX . SEARCH
8 8HHMIN 8HRSTIME 8HISTEP .8HNSTEPS .8HNDINT , SEARCH
8 8HNEQ 8HIRSIN 8HIRSOUT / SEARCH

DATA NCI5/ 240,0,0 240,0,0 0,0,0 , 0,0,0 , 0,0,0 , SEARCH
* 0.0.0 0,0,0 0,0.0 , 0,0,0 , 0,0,0 , SEARCH
* 0,0,0 0,0,0 0,0,0 / SEARCH

C SEARCH
* C 16 COMMON/CDINT / SEARCH

C SEARCH
DATA C16/ 8HUU .8HGH 8HE 8HFF .8H0G , SEARCH

8HY ,8HU 8HH 8HHPRINT ,8HHS , SEARCH
8HTPRINT ,8HTSTART 8HICNT 8HIDBL 8HIFLAG / SEARCH

DATA NC16/ 4,0,0 , 3,4.0 , 3,240,0 5,240,0 5,240,0 . SEARCH
* 5,240,0 , 5,240,0 , 0,0,0 0,0,0 0,0,0 SEARCH

* 0,0,0 0,0,0 , 0,0,0 0,0,0 0,0.0 SEARCH
C SEARCH

'. C 17 COMMON/DAMPER/ SEARCH
C SEARCH

DATA C17/ 8HAPSDM 8BHAPSDN 8SHASD .8HMSDM .8HMSDN / SEARCH
* DATA NC17/ 3,20,0 . 3,20,0 , 5,20,0 , 20,0,0 , 20,0,0 / SEARCH

C SEARCH
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C 18 COMMON/CEULER/ SEARCH
c SEARCH

DATA C18/ 8HIEULER ,8HHIR ,8HANG ,8HANGD ,8HFE , SEARCH
8HTQE ,8HCONST / SEARCH

DATA NC18/ 30.0,0 , 3,3,90 , 3,30.0 , 3,30,0 , 3,30,0 , JDRIFT
* 3,30,0 , 5,30,0 / JDRIFT

C SEARCH
C 19 COMMON/TEMPVI/ SEARCH
C SEARCH

DATA C19/ 8HCREST ,8HTTI ,8HRlI ,8HR21 ,8HJSTOP / SEARCH
DATA NC19/ 0,0,0 , 3,0,0 , 3,0,0 , 3,0,0 , 4,2,30 I SEARCH

C SEARCH
C 20 COMMON/CYDATA/ SEARCH
C SEARCH

DATA C20/ 8HCYTD 8HCYPA 8HCYSP ,8HCYTO ,8HCYVO , SEARCH
* 8HCYCD 8HCYK 8HCYR ,8HCYAT ,8HCYPV , SEARCH

8HCYCDO 8HCYAO 8HCYPO ,8HCYSS .8HCYLO , SEARCH
* 8HCYC 8HCYRHOO 8HCYVMAX ,8HCYORFC ,8HCYRHO , SEARCH

* * 8HCYT 8HCYRHP 8HCYV I SEARCH
DATA NC20/ 5,0.0 5,0,0 5,0,0 , 5,0,0 5,0,0 SEARCH

* 5.0,0 5,0,0 5,0,0 , 5,0.0 , 5,0,0 , SEARCH
* 5,0,0 5,0,0 5,0,0 , 5,0,0 , 5,0,0 , SEARCH

* 5,0,0 5,0,0 5,0,0 , 5,0.0 , 50.0 , SEARCH
* 5,0,0 5,0,0 5,0,0 / SEARCH

C SEARCH
C 21 COMMON/RSAVE/ SEARCH
C SEARCH

DATA C21/ 8HXSG ,8HDPMI ,8HLPMI ,8HNSG ,8HNSG , SEARCH
*8HMCG .8HMCGIN ,8HKREF / CHGIII
DATA NC21/ 3,20,3 , 3,3,30 , 30,0,0 , 9,0,0 , 20,9,0 , WINDOP

* 1,0,0 , 24,5,0 , 20,9,0 / TTHKREF
C SEARCH
C 22 COMMON/FLXBLE/ SEARCH
C SEARCH

DATA C22/ 8HHF 8HB42 ,8HV4 ,8HNFLEX / SEARCH
DATA NC22/ 4,12,8 , 3,3,24 , 3,8.0 , 3,8,0 / SEARCH

*0 C SEARCH
C 23 COMMON/HRNESS/ SEARCH
C SEARCH

DATA C23/ 8HBAR 8HBB ,8HBBDOT ,8HPLOSS ,8HXLONG : SEARCH
8HHTIME 8HIBAR ,8HNL ,8HNPTSPB ,8HNPTPLY SEARCH

. * 8HNTHRNS 8HNBLTPH / SEARCH
• DATA NC23/ 15,100,0, 100,0,0 , 100,0,0 , 2,100,0 , 20,0.0 , SEARCH

* 2,0,0 5,100,0 2,100,0 20,0,0 20,0,0 SEARCH
* 20,0,0 5,0 / SEARCHc SEARCH

C 24 COMMON/WINDFR/ SEARCH
DATA C24/ 8HWTIME ,8HQFU ,8HQFV ,8HWF ,8HIWIND , WINDOP

• 8HMWSEG ,8HNFVSEG ,8HNFVNT ,8HMOWSEG / WINDOP
DATA NC24/ 30,0,0 , 3, 5,0 , 3. 5,0 , 3,30,0 , 30,0,0 , WINDOP
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7,30,0 , 6,0,0 , 5,0,0 , 30,30,0 / WINDOP
NCOM = 50 SEARCH
IF (AVAR.EQ.BLANK) GO TO 99 SEARCH

C SEARCH
C SEARCH FOR VARIABLE NO. IV. SEARCH
C SEARCH

NCOM = 0 SEARCH
DO 10 IV=I,NVAR SEARCH
IF (AVAR.EQ.BVAR(IV)) GO TO 12 SEARCH

10 CONTINUE SEARCH
GO TO 99 SEARCH

C SEARCH
C SEARCH FOR COMMON NO. IC. SEARCH
C SEARCH

12 DO 20 IC=I,KOM SEARCH
IF (IV.GE.KOUNT(IC).AND.IV.LT.KOUNT(IC+1)) GO TO 22 SEARCH

20 CONTINUE SEARCH
GO TO 99 SEARCH

C SEARCH
C COMPUTE ITEM NO. FOR VARIABLE IV IN COMMON IC. SEARCH
C SEARCH

22 Kl = OUNT(IC) SEARCH
K2 = IV-1 SEARCH
ITEM = I SEARCH
IF (KI.EQ.IV) GO TO 25 SEARCH
DO 24 K=Kl,K2 SEARCH
NI = I SEARCH
DO 23 I=1,3 SEARCH
IF (NDIM(I,K).NE.0) NI=NI*NDIM(I,K) SEARCH

23 CONTINUE SEARCH
24 ITEM = ITEM+NI SEARCH
25 DO 28 I=1,3 SEARCH

IF (INDEX(I).EQ.0 .AND. NDIM(IIV).NE.0) GO TO 99 SEARCH
IF (NDIM(IIV).EQ.0 AND. INDEX(I).GT.I) GO TO 99 SEARCH
NJ(I) = MAXO(INDEX(I)-1,0) SEARCH
NK(I) = MAXO(NDIM(I,IV),I) SEARCH
IF (NJ(IL.GE.NK(I)) GO TO 99 SEARCH

26 CONTINUE SEARCH
ITEM = ITEM+NJ(1)+NJ(2)*NK(1)+NJ(3)'NK(2)*NK(1) SEARCH
NCOM = IC SEARCH

99 RETURN SEARCH
END SEARCH

3

361

:1_ .j~ ~-



SUBROUTINE SEGSEG(M.MM,NNS,NT) SEGSEG
C REV IV 02/07/87HYPER

IMPLICIT REAL*S(A-H,O-Z) SEGSEG
COMMON/TABLES/MXNTI,MXNTB.MXTB1.MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)SEGSEG
COMMON/CNTSRF/ PL(24.30) .BELT(20.8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3.30),WMEG(3,30),WMEGD(3,30).U1(3,30),U2(3,30),SEGSEG

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) SEGSEG
COMMON/FORCES/PSF(7,70) ,BSF(4.20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

ii PRJNT(7 .30) ,NPANEL(5) ,NPSF,NBSF,NSSFNBGSF SEGSEG
COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3.3,24), SEGSEG

HHT(3,3,12),RKI(3,12),RK2(3,12),QQ(3,12),TQQ(3.12),SEGSEG
RQQ(3,12),HQQ(3,12),EQQ(12),CFQQ(12), SEGSEG
KQ1(12) ,KQ2(12) ,KQTYPE(12) SEOSEG

COMMON/RSAVE/ XSG(3,20,3) .DPMI(3,3,30) ,LPMI(30) , TOMOD7
NSG(9) ,MSG(20,9) ,MCGMCGIN(24,5) ,KREF(20,9) TGMOD7

COMMON/TEMPVS/DMNT(3,3) ,TEMP(3,3) ,B(3,3) .XMN(3) ,RLN(3) ,XMM(3), SEGSEG
TM(3),R(3),RM(3),DMNWN(3),RLM(3).RN(3),VMN(3),VR(3), SEGSEG I
WNM(3) ,WCM(3) ,WCN(3) ,VREL(3) ,FFM(3) ,FR(3) ,TQM(3). SEGSEG
TQN(3).TQNT(3),T(3),H(3),T1(3),T2(3),RMdD(3),RND(3), SEGSEG

TD(3),TT4(3,4),TT5(3,4),T3(3),T4(3),P,AMR,FM,CF, SEOSEG
VRM,VRT,VRTS,VRTEST,TF,ELOSS,MCF,NCF,T5(3) ,T6(3) TGMOD7

CALL ELTIME(1.23) SEGSEG
C EDGE
C COMPUTATIONS ARE DONE IN M'S REFERENCE SYSTEM EDGE

NN =IABS(NS) SEGSEG
CALL DOTT33(D(1,1,M),D(1.1,N),DMNT) SEGSEG
DO 10 1 1,3 SEGSEG

10 XMN(I) SEGLP(I,M) - SEGLP(I.N) SEGSEG
CALL MAT31(D(1.,1,M),XMN,XMM) SEGSEG

J = 3HYPER
IF(BD(1,NN).LT.O.O)J = 4 HYPER
CALL MAT31(DMNT,BD(J+1,NN) ,RLN) HYPER
J =3 HYPER
IF(BD(I,MM).LT.O.O)J =4 HYPER
DO 15 I 1,3 EDGE
J = j+1 HYPER

*15 R(I) =RLN(I) - XMM(I) - BD(J,MM) HYPER
LT =NTAB(NT) SEGSEG
TB = 1.0 EDGE
IF((BD(1,MM).GT.0.0).AND.(BD(1,NN).GT.O.O))GO TO 20 HYPER

C NEW HYPERELLIPSOID -AT LEAST ONE SURFACE IS A HYPERELLIPSOID HYPER
IF (BD(1,MM)LLT.O.O.AND.BD(23.MML.NE.O.O) STOP 23 HYPER

*IF (BD(I.NN).LT.O.O.AND.BD(23,NN).NE.O.O) STOP 23 HYPER
C A HYPERELLIPSOID MUST HAVE IDENTICAL POWERS. HYPER
C IF(NS.LT.0) STOP - INTERIOR INTERSECTION NOT OPERATIONAL HYPER

IF(NS.LT.0) STOP 38 HYPER

IF(TAB(LT+23).LE.1.O) CALL HYEST(BD(1,MM),BD(1,NN),TAB(LT+22)) HYPERI
IF(TAB(LT+23).GT.1.O) CALL HYNiTR(BD(1,MM),BD(1,NN),TAB(LT+22)) HYPER

* BET = TAB(LT+23) HYPER

IF(BET.GT.1.O)TB 1.0/BET HYPER

362I



GO TO 25 HYPER

C OLD ELLIPSOIDS HYPER

20 IF(NS.LT.0.O)TB =-TB HYPER

CALL DOTT33(BD(7.NN) ,DMNT,TEMP) EDGE

CALL MAT33(DMNiT,TEMP,B) EDGE

CALL INTERS(BD(7,MM) ,B,RTB,RM.TAB(LT+22),TM) SEGSEG

CA B R Z C AZ EDGE

C INTERS SOLVES (CA + B)Z = BR. TB SQRT(Z.AZ) EDGE

C EDGE

25 MCF =NTAB(NT+1) HYPER

NOF =-MCF SEGSEG

IF(NCF.GT.0)CFQQ(NCF) =-99g. SEGSEG

C EDGE

C CHECK FOR INTERSECTION EDGE

C EDGE

*IF(TB.GE.1.O)GO TO 75 HYPER

Si =0.0 SEGSEG
S2 =0.0 SEGSEG

*DO 30 I 1,3 HYPER

RI = R(I SEGSEG

IF(NS.LT.O)RI =RM(I) + TB*(RM(I) -R(I) SEGSEG

Si Sl + RI**2 SEGSEG

30 S2 =S2 + TM(I)**2 HYPER

AMR =DSQRT(S2) SEGSEG

P = (1.0/TB - 1.0)*DSQRT(SI) SEGSEG

J =3 HYPER

!F(BD(1,MME.LT.0.O)J = 4 HYPER

DO 35 I 1,3 HYPER

j = j+1 HYPER

IF((BD(1,MM).LT.O.O).OR.(BD(l,NI).LT.0.0))RM(I) =TB*RM(I) HYPER

TM(I = -TM(I)/AMR SEOSEG

T2(I) =RM(I - R(I SEUSEG

RN(I = T2(I) + RLN(I) SEGSEG

35 RLM(I = RUM + BD(J,MM) HYPER

CALL DOT3I (DMNT,RN.RLN) SEGSEG

CALL PLSEGF(M,N,NT) SEOSEG

C EDGE

C STORE PRINT DATA EDGE

SSF(1,NSSF) =PSEOSEG
DO 40 I 1,3 HYPER

SSF(I+4.NSSF) =RLM(I EDGE

*40 SSF(I+7,NSSF) =RLN(I) HYPER

IF(LPMI(M).NE.0) CALL DOT31(DPMI(1,1,M),RLM,SSF(5,NSSF)) EDGE
IF(LPMI(N).NE.0) CALL DOT31(DPMI(1,1,J),RLN,SSF(8,NSSF)) EDGE

*IF(MCF.LT.0)GO TO 45 HYPER

SSF(2,NSSF) =FM SEGSEG
TF2FM2 =TF**2 - FM#*2 SEOSEG

*IF(TF2FM2.LT.O.0)TF2FM2 =0.0 SEOSEG

SSF(3,NSSF) =DSQRT(TF2Fk(2) SEGSEG
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SSF(4,NSSF) TF SEGSEG
GO TO 75 HYPER

C EDGE
C ROLL-SLIDE EDGE

45 DO 50 1 = 1,3 HYPER
50 SSF(I+1,NSSF) = T(I) HYPER

IF((BD(1,MM).LT.0.OR.(BD(lIN).LT.0.0)) STOP 29 HYPER
ANR = XDY(TM.B,T2) SEGSEG
CALL CROSS(TM,WNM.T2) SEGSEG
CALL MAT31(B,VR,TI) SEGSEG
TB =TM(1)*Tl(i) + TM(2)*T1(2) + TM(3)*T1(3) EDGE
DO 60 I = 1,3 HYPER
DO 55 J = 1,3 HYPER
K =I +3*(J+L) SEGSEG
TT4(I,J) =BD(K,htM)/AhIR + B(I,J)/ANR SEGSEG

55 TT5(1,J) = TT4(I,J) HYPER
TT4(I,4) = T2(I) - (T1(I) - TB*TM(I))/ANR EDGE

*60 TT5(I,4) =TM(I) HYPER
CALL DSMSOL(TT4,3,3) SEGSEG
CALL DSMSOL(TT5,3,3) SEGSEG
SI= TM(1)*TT4(1,4) + TM(2)*TT4(2,4) + TM(3)*TT4(3,4) EDGE
S2 =(TM(i)*TT5(i,4) +TM(2)*TT5(2,4) + TM(3)*7T5(3,4))/Si EDGE
DO 65 1=1,3 HYPER
RMD(1) TT4(I,4) - S2*TT5(I,4) EDGE

65 RND(I) RND(I) + VR(I HYPER
CALL CROSS(DMNWN,RND,TI) EDGE
CALL CROSS(WMEG(1,MM) ,RMD,T2) EDGE
CALL MAT31(B,RND,T3) EDGE
CALL CROSS(DMNWN,TM.T4) EDGE
Si =TM(1)*T3(i) + TM(2)*T3(2) + TM(3)*T3(3) EDGE
SQQ(NCF) 0.0 SEGSEG
DO 70 1 1.3 HYPER
TiM() = TiIM - T2(I) EDGE

70 SQQ(NCF)=SQQ(NCF)+TM(I)*TI (I)-VR(I)*(T4(I)+(T3(I)-SINTM(I))/ANR) HYPER
CALL DOT3L(D(i,1,M),Ti,RQQ(I,NCF)) EDGE

*75 CALL ELTIME(2,23) HYPER
RETURN SEGSEG
END SEGSEG
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SUBROUTINE SETUP1 SETUPI
c REV IV 07/24/86SLIP
C FOR KX:1 (BEFORE CONTACT ROUTINE IN DAUX) SETUP1
C SET UP INITIAL VALUES OF A2 AID B2 ARRAYS FOR THIS TIM[E POINT. SETUPI
C SET UP INITIAL VALUES OF ARRAYS U1,U2 AND V1. SETUPI
C SETUP1

IMPLICIT REAL*8(A-HO-Z) SETUP1
COMMON/CONTRL/ TIME, NSEG,IJNT ,NPL .NBLT ,NBAGNVEH, NGRND, SETUP 1

NS,NQ,NSD,NFLX.NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3.30),U2(3,30).SETUP1

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30),NSYM(30) SETUP1
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,6O),HB(3,80), SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90). SETUPI
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) SETUP1

COMMON/CMATRX/ V1(3.30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),SETUPI
*F(3,30),TQ(3,30),WJ(30),Al1(3,3,30) SLIP

COMMdON/CEULER! IEULER(30) ,HIR(3,3,90) ,ANG(3,30) ,ANGD(3,30), SLIP
* FE(3,30) ,TQE(3,30) ,CONST(5,30) SLIP

COMMON/TEMPVS/T(3) ,S(3) ,T1(3) .T2(3) ,T3(3) ,T4(3) ,T5(3) ,T6(3) . SETUPI
* *T7(3),T8(3),Tg(3),TIO(3).Tl1(3),T12(3),HH(3), SETUP1

*TTI(3,3),TT2(3,3),SISQSI,S2,S3,S4,VlT,SR2 SLIP
DATA IFIRST/l/ SLIP

C SETUP1
CALL ELTIME(1,1O) SETUP1
IF (IFIRST.EQO) GO TO 15 SLIP
IF (NJNT.EQ.O) GO TO 15 SLIP
DO 10 I = 1,NJNT SLIP
DO 10 J =1,3 SLIP
DO 8 K =1,3 SLIP

8 A1I(J,K,I) =0.0 SLIP
10 A11(J,J,I) =1.0 SLIP

IFIRST = 0 SLIP
15 DO 20 I=1,NGRND SLIP

C SETUP1
C SET EACH U1N =2 SETUPI
C SETUP1

U1(1,I) = 0.0 SETUP 1
*U1(2,I) = 0.0 SETUPI

U1(3,I) = 0.0 SETUPI
C SETUP 1
C SET EACH U2N = WNX(PHIN*WN) SETUPI
C SETUP I

U2(1I) WME(2,)*WMG(3I) *(PH(2,I-PH(3,I) STUP

U2(2,I) = WMEG(1,1)*WMEG(3,I) *(PHI(3,I)-PHI(3,I)) SETUP1
2U2(3,I) = WMEG(1,I)*WMEG(2,I) *(PHI(1,I)-PHI(l,I)) SETUP1

IF (NPRT(11).NE.O) WRITE (8,21) ((U2(1,J),I=1,3),J=1,NSEG) SETUP1
21 FORMAT(' U2 ARRAY'/(1X,1P9D14.4)) SETUP 1

IF (NJNT.LE.O) GO TO 98 SETUP1
DO 40 J=1,NJNT SETUP1

*DO 31 K=1,3 SETUP1
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Tl(K) =SR(K,2*J-1) SLIP
T2(K) =SR(K,2*J ) SLIP
IF (IABS(IPIN(J)).LT.5) GO TO 31 SLIP
IF (IEULER(J).EQ.-1) GO TO 31 SLIP
TIMK = Tl(K) + SR(4,2*J-1)*HT(K,3.2*j-1) SLIP

31 Vl(K,J) =0.0 SETUP1
I=IABS(JNT(J)) SETUP1

IF (I.LE.O) GO TO 40 SETUPI
C SETUP 1
C FOR EACH JOINT SET SETUPI
C B12(2J-1) =B12(J,I )=-D(I)' *SR(2J-1) X SETUPi
o B12(2J ) = B12(J.J+1) D(J.1)' *SR(2J) X SETUP1
C SETUPI

B12(l.1,2*j-l) = D(3,1,I)*T1(2) - D(2,1,I)*Tl(3) SLIP
B12(2,1,2*J-1) =D(3,2,I)*T1(2) - D(2,2,I)*T1(3) SLIP
B12(3,1,2*J-1) =D(3,3,I)*Tl(2) - D(2,3,I)*T1(3) SLIP

*B12(1,2,2*j-l) = D(1,1,I)*Tl(3) - D(3,1,I)*T1(l) SLIP
B12(2,2,2*J-1) = D(1,2,I)*T1(3) - D(3,2,I)*Tl(l) SLIP
B12(3,2,2*j-l) = D(1.,I)*Tl(3) - D(3.3,I)*Tl(l) SLIP
B12(1,3.2*J-1) = D(2,1,I)*Tl(l) - D(1,1,I)*Tl(2) SLIP
B12(2,3,2*J-1) =D(2,2,I)*T1(1) - D(1,2,I)*T1(2) SLIP
B12(3,3,2*J-1) =D(2.3,I)*Tl(l) - D(1,3,I)*Th(2) SLIP

*C SETUP1
B12(l.1,2*J ) =D(2,1,J+1)*T2(3) - D(3,1,J+1)*T2(2) SLIP
B12(2,1,2*J ) =D(2,2,J+1)*T2(3) - D(3,2,J+1)*T2(2) SLIP
B12(3,1,2*J ) =D(2,3,j+l)*T2(3) - D(3,3,J+1)*T2(2) SLIP
B12(1,2,2*J ) = D(3,1,J+1)*T2(1) - D(1,1,J+1)*T2(3) SLIP
B12(2,2,2*J ) =D(3.2,J+1)*T2(l) - D(l.2,J+1)*T2(3) SLIP
B12(3,2,2*j ) =D(3,3,J+1)*T2(1) - D(1,3,J+1)*T2(3) SLIP
B12(1,3,2*J ) = D(1,1,J+1)*T2(2) - D(2,1,J+1)*T2(i) SLIP
B12(2,3,2*J ) =D(1,2,J+1)*T2(2) - D(2,2,J+1)*T2(l) SLIP
B12(3,3,2*J ) =D(1,3,J+1)*T2(2) - D(2,3,J+1)*T2(1) SLIP

C SETUPI
C NOTE THAT FOR EACH JOINT SETUP1
C A21(MN) = B12(N.M) SETUPI
C SETUP1
C FOR EACH JOINT SET SETUPI
C Vl(J) = -D(I) '*W(I)X( W(I)XSR(2J-I)) SETUP1
C +D(J+1)'*W(J+1)X( W(J+1)XSR(2J) )SETUPI
C SETUP1

CALL CROSS(WMEG(1,I),T1,T) SLIP
CALL CROSS(WMEG(1,I),T,S) SETUP1
CALL DOT31(D(1,1,I).,V1(1,J)) SETUPI
CALL CROSS(WMEG(1,J+1) .T2.T) SLIP
CALL CROSS(WMEG(1,J+1),T,S) SETUP1
CALL DOT31(D(1,1,J+1),S.T) SETUP1
DO 32 K=1,3 SLIP

32 Vl(K,J) = T(K) -- V1(KJ) SLIP
IF (IABS(IPIN(J)).LT.5) GO TO 40 SLIP
IF (IEULER(J).EQ.-I) GO TO 40 SLIP
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CALL DOT31(D(1,1,I),HT(1,3,2*J-1),T4) SLIP
CALL CROSS(WIEG(1,I),HT(1,3,2*J-1),T5) SLIP
CALL DOT31(D(1,1,I),T5,T6) SLIP
VIT =V1(1.J)*T4(l) + V1(2,J)*T4(2) + V1(3,J)*T4(3) SLIP
SR2 =2.0*SR(4,2*J) SLIP
DO 34 K =1.3 SLIP
Vl(K,J) =V1(K,J) - VlT*T4(X) - SR2*T6(K) SLIP
S1=T4(1)*Bl2(1 ,K,2*J-1)+T4(2)*B12(2,K,2*J-1)+T4(3)ftB12(3,K,2*J-1) SLIP
S2=T4(1)*B12(1,K,2*J )+T4(2)*B12(2,K,2*J )+T4(3)*B12(3,K,2*J) SLIP
DO 33 L =1,3 SLIP
A11(K,L.J) =-T4(K)*T4(L) SLIP
B12(L.K,2*J-1) =B12(L,K,2*J-1) - S1*T4(L) SLIP

33 B12(L.K,2*J ) =B12(L,K,2*J ) - S2*T4(L) SLIP
34 A11(K,K.J) = 1.0 + A1l(KK,J) SLIP
40 CONTINUE SETUPI

IF (NPRT(11).NE.O) WRITE (8,41) ((Vl(I,J),I=1,3),J=1,NJNT) SETUPI
41 FORMAT(' VI ARRAY'/(lX,1PgD14.4)) SETUP1

C SETUP 1
C IF IPIN(M)=1, SET V2(M)=(WN.HN-WM.HM)DN'WNXHN SETUP1
C SETUP 1

DO 50 J=1,NJNT SETUP 1
DO 43 K=1.3 SETUP1

43 V2(K,J) =0.0 SETUP1
IF (IPIN(J).LT.1) GO TO 50 SLIP
IF (IPIN(J).GT.1.AND.IPIN(J).LT.6) GOTO 50 SLIP
I =IABS(JNT(J)) SETUP1
CALL CROSS (WMEG(1,I ),HB(1,2*J-1),T) SETUPI
CALL DOT31 (D(1,1,I ),T,T1) SETUP1

C CALL CROSS (WMEG(1,J+1),HB(1.2*J ),T) SETUP1
C CALL D0T31 (D(1,1,J+1),T,T2) SETUPI

51 WMEG(1,I)*HB(1,2*J-1) SETUPI
* + WMEG(2,I)*HB(2,2*J-1) SETUP 1

+ WMEG(3,I)*HB(3,2*J-1) SETUPI
S2 = WMEG(1,J+1)*HB(1,2*J) SETUPI

+ WMEG(2,J+1)*HB(2,2*J) SETUPI
+ WMEG(3,J+1)*HB(3,2*J) SETUP1

*DO 44 K=1.3 SETUP1
C 44 V2(K,J) =Sl*T1(K) - S2*T2(K) SETUPI

44 V2(K,J) =(S1-S2)*Tl(K) SETUP1
50 CONTINUE SETUP1
98 CALL ELTIME(2,1O) SETUPI

RETURN SETUP1
*END SETUPI
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SUBROUTINE SETUP2 SETUP2
c REV IV 07/24/86SLIP
C CALLED BY DAUX AFTER CONTACT ROUTINES AND BY UPDATE PRIOR TO SETUP2
C DAUX TO SET UP A2 ARRAY AND (FOR NQ*0) THE A13,A23 AND V3 ARRAYS. SETUP2
C SETUP2

IMPLICIT REAL*8(A-H,O-Z) SETUP2
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, SETUP2

*NS.NQNSD,NFLX,NHRNSS,NWINDFNJNTF,NPRT(36) ,NPG PAGE
*COMMON/SGMNTS/ D(3,3,30).WMEG(3,30),WMEGD(3,30),U(3,30),U2(3.30),SETUP2

* SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) .NSYM(30) SETUP2
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3,60) , SLIP

*RPHI(3,30).HT(3,3,60),SPRING(5,90),VISC(7,90), SETUP2
* JNT(30) ,IPIN(30) ,ISING(30) .IGLOB(30) ,JOINTF(30) SETUP2

COMMON/CMATRX/ Vl(3,30),V2(3,30),V3(3,12),B12(3,60),A22(3,3,60),SETUP2
*F(3.3O),TQ(3,30),WJ(30),Al1(3,3,30) SLIP

COMMON/'CSTRNT/ A13(3,3,24),A23(3,3,24),B31(3,3,24),B32(3,3,24), SETUP2
N * HHT(3,3,12),RKl(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),SETUP2
'I *RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), SETUP2
*KQl(12),KQ2(12),KQTYPE(12) SETUP2

COMMON/CNSNTS/ PI,RADIANG,THIRD,EPS(24), SETUP2 -

.1 *UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
LOGICALl FREE SLIP
COMMON/TEMPVS/T(3) ,S(3) *T1(3) ,T2(3) .T3(3) ,T4(3) ,T5(3) ,T6(3) , SETUP2

*T7(3),TB(3),Tg(3),TIO(3),Tll(3),T12(3),HH(3), SETUP2
*TT1(3,3),TT2(3,3),S1,SQS1,S2,S3,S4 SETUP2
* ,WCRM(3) ,RM(3) ,WCM(3) ,WWCM(3) ,WWM(3),IRBA (3) ,BA SETUP2
* ,WCRN(3) ,RN(3) ,WCN(3) .WWCN(3) ,WWN(3) ,RBAD(3) SETUP2

,IDUM(14290),FREE(30) SLIP
C SETUP2

CALL ELTIME(1,26) SETUP2
C SETUP2
C COMPUTE A22 ARRAY VIA DHHPIN FOR DAUX2 ROUTINES. SETUP2
C SETUP2

IF (NJNT.EQ.O) GO TO 50 SETUP2
DO 49 M=I,NJNT SETUP2
FREE(M) =.TRUE. SLIP

a N =IABS(JNT(M)) SETUP2
IF (N.EQ.O) GO TO 49 SETUP2

JIF (IPIN(M).EQ.0) GOTO 49 SLIP
~1IF (IPIN(M).GE.2.AND. IPIN(M).LE.5) GO TO 49 SLIP
d FREE(M) = .FALSE. SLIP

CALL DHHPIN(A22(1,1,2*M-l),T,N ,M,2*M-1) SETUP2
* CALL DHHPIN(A22(l1,2*M ),T,M+1.M,2*M )SETUP2

49 CONTINUE SETUP2
C PECONV

*C THIS STATEMENT IS NECESSARY FOR THE PROGRAM TO RUN ON THE PECONV
*C P&E FORTRAN VII 0 (REV 4) COMPILER PECONV

C PECONV
NNNET =IPIN(M) PECONV

-C SETUP2
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C SET UP A13,A23 AND V3 ARRAYS FOR DAUX33. SETUP2
C SETUP2

50 IF (NQ.EQ.O) GO TO 98 SETUP2
DO 70 K=i,NQ SETUP2
IF (KQTYPE(K).LT.O) GO TO 70 SETUP2
IF (KQTYPE(K).EQ.5) GO TO 70 SETUP2
M = KQ1(K) SETUP2
N =KQ2(K) SETUP2
IF (KQTYPE(K).EQ.2 .OR. KQTYPE(K).EQ.4) GO TO 53 SETUP2

C SETUP2
C FOR KQTYPE =1 OR 3, SET HHT I SETUP2
C SETUP2

DO 52 J=1,3 SETUP2
DO 51 I=1,3 SETUP2

*51 HHT(I.J,K) =0.0 SETUP2
.-. '52 HHT(J,J,K) = 1.0 SETUP2

* ,IF (KQTYPE(K).NE.6) GO TO 61 SETUP2
C SETUP2
C FOR KQTYPE=6, SET HHT= I-TT' SETUP2

*C SETUP2
DO 60 J=1,3 SETUP2 l
DO 60 I=1,3 SETUP2

60 HHT(I,J,K) = HHT(I,J,K) - TQQ(I,K)*TQQ(J,K) SETUP2
GO TO 61 SETUP2

53 IF (KQTYPE(K).NE.2) GO TO 56 SETUP2
C SETUP2

C FOR KQTYPE=2, COMPUTE HH AND HHT. SETUP2
d C SETUP2

CALL DOT31(D(l1,M),RK1(1,K),Tl) SETUP2
CALL DOT31(D(1,1,N),RK2(1,K),T2) SETUP2
Si 0.0 SETUP2
DO 54 I=1,3 SETUP2
HH(I) =SEGLP(I,M)+T1(I) - SEGLP(I,N)-(I SETUP2

54 Sl = Si + HH(I)**2 SETUP2
SQSl DSQRT(S1) SETUP2
DO 55 1=1,3 SETUP2
HH(I) = HH(I)/SQSI SETur2

*-55 IF (DABS(HH(I)).LE.EPS(12)) HH(I) =0.0 SETUP2
- -CALL DOTT31(HH,HH,HHT(.1,ii) SETUP2

C56 IF (KQTYPE(K).NE.4) GO TO 61 SETUP2
C SETUP2

C FOR KQTYPE =4, SET HHT = HhT SETUP2
C SETUP2

*CALL DOTT31(HQQ(1,K),HQQ(1,K),HHT(1,1,K)) SETUP2
C SET =SETUF.

c STA13(2K-1) =HET SETI 2
C AND A13(2X) = -HHT SETU?2
c SETUP2

61 DO 62 J=1,3 SETUP2
*DO 62 I=1,3 SETUP2

369

'9i



Ai13(T,J,2*K-1) =HHT(I,J,K) SETUP2
62 A13(1,J,2*K = -HHT(I,J,K) SETUP2

C SETUP2
C SET A23(2K-1) (RlX)(Dl)A13(2K-1) SETUP2
C AND A23(2K) =(R2X) (D2)A13(2K) SETUP2
C SETUP2

CALL MAT33(D(1,1,M),A13(1,1,2*K-1),TT1) SETUP2
*CALL MAT33(D(1,1,N),A13(1,.2*X ),TT2) SETUP2

DO 63 J=1,3 SETUP2

CALL CROSS(RKI(1,K),TT1(1,J),A23(1,J,2*K-l)) SETUP2 I
63 CALL CROSS(RK2(1,K),TT2(1,J),A23(1,J,2*K ))SETUP2

IF (KQTYPE(X).EQ.4) GO TO 72 SETUP2
C SETUP2
C FOR KQTYPE =1,2 OR 3, SET B31 =A13' AND B32 =A23' SETUP2
C SETUP2

DO 71 I=1,3 SETUP2

DO 71 J=1,3 SETUP2 I
B31(IJ,2*K-1) = A13(J,I.2*K-1) SETUP2
B31(I,J,2*K ) = A13(J,I,2*K ) SETUP2

B32(I,J,2*X-1) = A23(J,I,2*K-1) SETUP2
71 B32(I,J.2*K ) =A23(J,1,2*( SETUP2

GO TO 76 SETUP2

C3(K ) -T SETUP2
C FOR KQTYPE =4, SET B31(2K-1) = HTT SETUP2

C B32 =(B31)(D')(RX)P SETUP2
C SETUP2

72 CALL DOTT31(HQQ(1,K),TQQ(1,K),B31(1,1,2*K-1)) SETUP2 ~ J
DO 73 1=1,3 SETUP2
DO 73 J=1,3 SETUP2

73 B31(I,J,2*K) =-B31(I,J,2*K-1) SETUP2
CALL DOTT33(D(1,1,M),B31(1,1,2*K-1),B32(1,1,2*11I-1)% SETLJP2
CALL DOTT33(D(1,1,N),B31(1,1,2*K ),B32(1,1,2*K ))SETUP2

V DO 74 J=1,3 SETIJP2CAL- JRS(K(,)B21J2*-)TI1J)STP
74CALL CROSS(RK1(1,K),B32(1,J,2*K-1),TT2(1,J)) SETUP2

0DO 75 I=1,3 SETUP2

DO 75 J=1,3 SETUP2
B32(I,J,2*X-l) = TT1(J,I) SETUP2

*75 B32(I,J,2*K ) = TT2(J,I) SETUP2
CSETUP2 P

C COMPUTE V3 = D2'(W2X(W2XR2)) -D1'(WIX(WIXRI)) SETUP2
*C SETUP2

76 CALL CROSS(WMEG(1,M),RKL(1,K),T3) SETUP2
CALL CROSS (WMEG(1,M),T3,T4) SETUP2
CALL DOT31 (D(1,1,M),T4,T5) SETUP2

CALL CROSS (WMEG(1,N),RK2(1,K),T6) SETUP2 I
CALL CROSS (WMEG(1,N),T6,T7) SETUP2

0 CALL DOT31 (D(1,1,N),T7,TB) SETUP2
DO 64 I=1.3 SETUP2
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64 V3(IK = T8(I) - T5(I) SETUP2
*IF (KQTYPE(K).NE.2) GO TO 67 SETUP2

C SETUP2
C RECOMPUTE V3 FOR KQTYPE=2. SETTP2
c SETL?2

CALL DOTW31 (D(1,1,M),T6,T9 )SETUP2
CALL DOT31 (D(1,1,N),T6,Tl0) SETUP2
S2 =0.0 SETUP2
DO 65 I=1.3 SETUP2
T1l(I) =SEGLV(I,M)+Tg(I) - SEGLV(I,N)-TIO(I) SETUP2

65 S2 = S2 + T11(I)**2 SETUP2
S3 = HH(1)*V3(1,K) + HEI(2)*V3(2,K) + HH(3)*V3(3,K) SETUP2
S4 = 3-S2/SQS1 SETUP2
DO 66 I1.3 SETUP2

66 V3(I,K) =S4*HH(I) SETUP2
67 IF (KQTYPE(K).NE.3.AND.KQTYPE(K).NE.8) GO TO 77 SETUP2

C SETUP2
C FOR KQTYPE=3 OR 6, ADD R DOT TERM FROM PLELP OR SEGSEG TO V3. SETUP2

* c SETUP2
DO 68 I=1,3 SETUP2

68 V3(IK = V3(IXK + RQQ(I.K) SETUP2
IF (KQTYPE(K).NE.6) GO TO 70 SETUP2

C SETUP2
C FOR KQTYPE=6, SET V3 = (I-TT')(V3+RQQ) SETUP2
c SETUP2

- ~ VQQ = V3(1,K)*TQQ(1,K) + V3(2,K)*TQQ(2,X) + V3(3,K)*TQQ(3,K) SETUP2
DO 69 1=1,3 SETUP2

69 V3(I,K) = V3(I,K) - VQQ*TQQ(I,K) SETUP2
77 IF (XQTYPE(K).NE.4) GO TO 70 SETUP2

C SETUP2
C FOR KQTYPE = 4, ADD R TERM FROM PLELP OR SEGSEG TO V3. SETUP2
C SETUP2

S3 = TQQ(1,K)*V3(1,K) 4. TQQ(2,K)*V3(2,K) + TQQ(3,K)*V3(3,K) SETUP2
S4 =S3+SQQ(K) SETUP2

'4'DO 78 I=1,3 SETUP2
78 V3(I,K) = S4*HQQ(I,K) SETUP2

*70 CONTINUE SETUP2
C SETUP2
C SPECIAL SETUP FOR TENSION ELEMENTS (KQTYPE =5). SETUP2
C SETUP2

N N=0 SETUP2
79 N =N+l SETUP2

*IF (N.GE.NQ) GO TO 98 SETUP2
IF (KQTYPE(N).NE.5) GO TO 79 SETUP2

NDO 81 I=1.3 SETUP2
DO 80 J=1,3 SETUP2
A13(I,J,2*N-1) = 0.0 SETUP2

- ~ A13(IJ.2*N ) = 0.0 SETUP2
*A23(1,J,2*N ) = 0.0 SETUP2

B31(I.J,2*N-1) = 0.0 SETUP2
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B31(I,J,2*N )=0.0 SETUP2
A13(I.J,2*N+1) =0.0 SETUP2
A13(I,J,2*N+2) =0.0 SETUP2
A23(IJ,2*N+1) =0.0 SETUP2
B31(1,J.2*N+1) =0.0 SETUP2
B31(IJ,2*N+2) =0.0 SETUP2
HHT.(I,J,N = 0.0 SETUP2

80 HHT(I,.J.N+l = 0.0 SETUP2
A13(I,I,2*N-1) = 1.0 SETUP2
B31(I,I.2*N-1) =RK1(1,N+l) SETUP2
B31(I,1,2*N ) =RK1(3,N+1) SETUP2
A13(I,I,2*N+2) = 1.0 SETUP2
B31(I,I,2*N+l) =RKI(3,N+l) SETUP2

81 B31(I,I,2*N+2) = RKI(2,N+l) SETUP2
NI = KQ1(N) SETUrn2
N2 = KQ2(N) SETUP2
DO 82 K=1,3 SETUP2
CALL CROSS(RK1(1,N),D(1,K,NI),A23(1.K.2*N-1)) SETUP2

*82 CALL CROSS(RK2(1,N),D(1,K,N2),A23(1,K,2*N+2)) SETUP2
DO 83 I=1,3 SETUP2
DO 83 J=1,3 SETUP2
B32(I,J,2*N-1) = RKL(1,N+1)*A23(J,I,2*N-1) SETUP2
B32(I,J,2*N ) =RK1(3,N+1)*A23(J,I,2*N+2) SETUP2
B32(I ,J,2*N+1) = RK1(3,N+1)*A23(J,I,2*N-1) SETUP2

83 B32(YJ,2*N+2) =RKI(2,?J+1)*A23(J.I,2*N+2) SETUP2
CALL CiOSS(WMEG(1,Nl),RK1(1,N),WCRM) SETUP2
CALL CROSS(WMEG(1,N2),RK2(1,N),WCRN) SETUP2
CALL DOT31(D(1,1,Nl),RK1(1,N),RM) SETUP2
CALL DOT31(D(1,1,N2),RK2(1,N),RN) SETUP2
CALL DOT31(D(1,1,N1),WCRM,WCM) SETUP2
CALL DOT31(D(1,1,N2) ,WCRN,WCN) SETUP2
BA = 0.0 SETUP2
DO 84 1=1,3 SETUP2
RBA (I) = SEGLP(I,N2) + RN (I) - SEGLP(I,N1) - RM (I) SETUP2

-ARBAD(I) = SEGLV(I,N2) + WCN(I) - SEGLV(I,N1) - WCM(I) SETUP2
84 BA = BA + RBA(I)**2 SETUP2

BA = DSQRT(BA) SETUP2
FORCE =0.0 SETUP2

IF (BA.GT.RK2(3.N+1)) FORCE= RK2(1,N+1)*(1.0-RK2(3,N.1)/BA) SETUP2
DO 85 I=1,3 SETUP2
V3(I,'J) =RK2(2,N+1)*RBAD(I) + FORCE*RBAfI) SETUP2

85 V3(I,N+1) = -V3(I,N) SETUP2
*CALL CROSS(WMEG(1,Nl),WCRM,WWCM) SETUP2

CALL CROSS(WMEG(1,N2),WCRNWCN) SETUP2
CALL DOT31(D(l1,Nl),WWCM,WVhf) SETUP2
CALL D0T31(D(1,1,N2),WWCN,WWN) SETUP2
DO 86 I=1,3 SETUP2

'pV3(I,N ) = V3(IN )-RK1(1,N+1)*WWM(I) - RK1(3,N+1)'WWN(I) SETUP2
*86 V3(1,PJ+l) = V3(IN.1) -RXI(3,N+1)#WWM(1) - RXl(2,N.1)*WWN(1) SETUP2

N N41 :ZETUP2
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GO TO 79 SETUP2
98 CALL ELTIME(2,26) SETUP2

RETURN SETUP2
PAEND SETUP2
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SUBROUTINE SINPUT SI NPUT
C REV IV 02/20/87HYPER
C READS AND PRINTS THE INPUT CARDS THAT DESCRIBE THE PHYSICAL SINPUT
C DIMENSIONS OF THE PLANES REPRESENTING THE VEHICLE PANELS AND OF SINPUT
C THE RESTRAINT BELTS. ALSO PROCESSES THOSE DATA CARDS THAT DESCRIBESINPUT

*C ADDITIONAL CONTACT ELLIPSOIDS, CONSTRAINTS, BODY SEGMENT SYIMTRY SINPUT
C OPTIONS AND SPRING DAMPER FUNCTIONS. SI NPUT
C SI NPUT

IIMPLICIT REAL*8 (A-H,O-Z) SI NPUT

.1COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAGNVEH.NGBND, SINPUT
* NS,NQ,NSD.NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE

COMMON/CNTSRF/ PL(24,30) ,BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30).WMEGD(3,30),U1(3,30),U2(3,30),SINPUT

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) SINPUT
COMMON/CSTRNT/ A13(3,3,24) ,A23(3,3,24) ,B31(3,3,24) ,B32(3,3,24) , SINPUT

* HHT(3,3,12),RX1(3,12),RK2(3,12),QQ(3,12),TQQ(3,12),SINPUT
RQQ(3,12),HQQ(3,12),SQQ(12&),CFQQ(12), SINPUT
KQ1(12),XQ2(12),KQTYPE(12) SINPUT

*COMMON/TITLES! DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), SINPUT
* BLTTTL(5,8) ,PLTTL(5,30) ,BAGTTL(5,6) ,SEG(30), SINPUT

-~ -'JOINT(30),CGS(30),JS(30) SINPUT
REAL DATE, COMENT ,VPSTTL ,BDYTTL ,BLTTTL ,PLTTL, BAGTTL ,SEG ,JOINT S INPUT
LOGICAL*1 CGS,JS.LP4 HYPER
COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) .MSDM(20) ,MSDN(20)SINPUT
COMMON/WINDFR/ WrIME(3O) ,QFU(3,5) ,QFV(3,5) ,WF(3,30) ,IWIND(30) , WINDOP

MWSEG(7,30) ,NFVSEG(6) ,NFVNT(5) ,MOWSEG(30,30) WINDOP
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), SINPUT

UNITL,UNITM,UNITTGRAVTY(3),TWOPI TWOPI
COMMON/TEMPVS/ Pi(3),P2(3),P3(3),P4(3),DE(3,3) HYPER
DIMENSION IDYPR(3) SINPUT
DATA IDYPR/3,2,1I SI NPUT
DATA MAXBD/40/ CHGIII
DATA NPLMAX/30/ ,NBLTMX/8/,NBAGMX/5/,NELPMX/40/,NQMAX/12/, MISC

* NSDMAX/20/ ,NHRNSM/5/ ,NWINDM/50/,NJNTFM/50/,NFORCM/5/ MISC
C SINPUT

~,C INPUT CARD L.1 SINPUT
* C SI NPUT

READ (5,11) NPL,NBLT,NBAG,NELP,NQ,NSD,NHRNSS,NWINDF,NJNTF,NFORCESINPUT
11: FORMAT(12I6) SNU

WRITE (6,16) NPG,NPL1,NBLT,NBAG,NELP,NQ,NSD,NHRNSS,NWINDF,NJNTF, PAGE
*NFORCE PAGE

NPG=NPG+l PAGE
*16 FORMATU1l NPL NBLT NBAG NELP NQ NSD NHRNSS',PAGE

INWINDF NJNTF NFORCE',43X,'PAG!E'.15/lOIB,40X,'CARD D.1')PAGE
IF (NPL.GT.NPLMAX) STOP 65 CHGIII
IF (NBLT.GT.NBLTMX) STOP 66 MISC
IF (NBAG.GT.NBAGMX) STOP 67 MISC
IF (NELP.GT.NELPMX) STOP 68 MISC

*IF (NQ.GT.NQMAX) STOP 69 CHGIII
IF (NSD.GT.NSDMAX) STOP 70 CHGIII
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IF (NHRNSS.GT.NHRNSM) STOP 71 MISC
IF (NWINDF.GT.NWINDM) STOP 72 MISC
IF (NJNTF.GT.NJNTFM) STOP 73 MISCK
IF (NFORCE.GT.NFORCM) STOP 74 MISC
IF (NPL.EQ.O) GO TO 15 SINPUT
IPAGE =O SINPUT
DO 20 J=1,NPL SINPUT

C SI IPUT
C READ AND PRINT CARDS D.2.AD.2.B AND D.2.C FOR THE JTH PLANE. SINPUT
C SINPUT

READ (5,23) JJ,(PLTTL(I,J),I = 1,5),P1,P2,P3 SINPUT
23 FORMAT (14,4X,5A4/(3FI2.0)) SINPUT

IF (JJ.NE.J) WRITE (6,24) JJ,J SINPUT
24 FORMAT (' PLANE INDEX INPUT ERROR,',2I4) SI NPUT

IF (JJ.NE.J) STOP 10 SI NPUT
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.O) WRITE (6,12) IPAGE PAGE
IF (MOD(J,7).EQ.1.AND.IPAGE.EQ.1) WRITE (6,112) IPAGE,NPG PAGE
IF (MOD(J.7).EQ.1.AND.IPAGE.EQ.I) NPG=NPG+l PAGE

*112 FORMAT(Il,' PLANE INPUTS',109X,'PAGE',I5/120X,'CARDS D.2') PAGE

12 FORMAT(I1,' PLANE INPUTS',106X,'CARDS D.2') SINPUT
IPAGE =1 SINPUT
WRITE (6,25) J, (PLTTL(I,J),I = 1.5),P1,P2,P3 SINPUT

25 FORMAT('O PLANE NO.',I4,4X,5A4//17X,'X',11X,'Y'.1IX,'Z'/ SINPUT
POINT 1 ' 3Fl2.4/ SINPUT
POINT 2 ' 3FI2.4/ S I PUT
POINT 3 ' 3F12.4) SI NPUT

* C SI NPUT
C PROGRAM NOW ASSUMES THE FINITE PLANE IS A PARALLELOGRAM IN SHAPE SINPUT
C WHERE THE INPUT POINTS P1,P2,P3 ARE 3 OF THE CORNERS SUCH THAT SINPUT
C EDGE Pl-P2 IS LESS THAN 180 DEGREES CLOCKWISE (AS VIEWED BY THE SINPUT
c OCCUPANT) FROM THE EDGE P1-P3. SI NPUT
C SINPUT
C SET UP PL ARRAY AS REQUIRED BY SUBROUTINE PLELP S INPUT
C SI NPUT
C PL(1,J) =AO NORMAL EQUATION OF JTH PLACE SINPUT
C PL(2,J) =BO AO*X + BONY + CO*Z = DO SINPUT

* C PL(3,J) =CO SINPUT
C PL(4,J) =DO SINFUT
C SINFUT
C PL(5.J) SI NPUT
C PL(6,J) POINT I EDGE
C PL(7,J) SINPUT

* C SI NPUT
C PL(8,J) =Al SINPUT

SV c PL(9,J) =B1 NORMAL EQUATION OF 1ST BOUNDARY PLANE SINFUT

CPL(10,J)=Cl Al*X + BiNY + C1NZ = Dl SINPUTI
C PL(11,J)Dl AND El IS LENGTH OF PLANE FROM BOUNDARY. SINPUT
C PL(12,J)=El SINPUT
C SI NPUT mi
C PL(13,J)=A2 SINPUT
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C PL(14,J)2B2 NORMAL EQUATION OF 2ND BOUNDARY PLANE SINPUT
o PL(15.Jh=C2 A2*X + B2*Y + C2*Z = D2 SINPUT
C PL(16,J)=D2 AND E2 IS LENGTH OF PLANE FROM BOUNDARY. SINPUT
C PL(17,J)=E2 SINPUT
C SINPUT
C PL(18,J) EDGE
C PL(19,J) POINT 2 - POINT I EDGE
C PL(20,J) EDGE
C EDGE
C PL(21,J) EDGE
C PL(22,J) POINT 3 - POINT 1 EDGE
C PL(23,J) EDGE
o EDGE
C PL(24,J) NOT CURRENTLY USED EDGE

S22 = 0.0 SINPUT
S23 =0.0 SINPUT
S33 = 0.0 SINPUT
DO 26 I =1,3 SINPUT

P2(I) =P2(I)-Pl(I) SIPJPUT
P3(I) =P3(I)-Pl(I) SINPUT
PL(I+ 4,J) =P1(I) EDGE
PL(I+17,J) = P2(I) EDGE

0:PL(I+20,J) =P3(I) EDGE
S22 =S22 + P2(I)*P2(I) SINPUT
S23 =S23 + P2(I)*P3(I) SINPUT

26 S33 =S33 + P3(I)*P3(I) SINPUT
S2 = DSQRT(S22) SI NPUT
S3 = DSQRT(S33) SI NPUT
CALL CROSS(P2,P3,PL(1,J)) SINPUT
Si 0.0 SINPUT
DO 27 I=1,3 SINPUT

27 Si zSi + PL(I,J)**2 SINPUT
Si DSQRT(S1) SINPUT
DO 28 I=1,3 SINPUT
PL(I,J) =PL(I,J)/S1 SINPUT
PL(I+7 ,J) = (S33*P2(I) - S23*P3(I)) / (SL*S3) SINPUT

28 PL(I+12,J) =(S22*P3(I) - S23*P2(I)) / (S1*S2) SINPUT
PL( 4,J) =Pl(l)*PL( 1,J) + P1(2)*PL( 2,J) + PI(3)*PL( 3,J) SINPUT
PL(11,J) =P1(l)*PL( 8,J) + P1(2)*PL( 9,J) + P1 (3) *PL(1O,J) SINPUT
PL(12,J) =P2(l)*PL( 8,J) + P2(2)*PL( 9,J) + P2(3)*PL(1O,J) SINPUT
PL(16,J) =Pl(l)*PL(13.J) + P1(2)u'PL(14,J) + Pl(3)*PL(15,J) SINPUT

20 PL(17,J) =P3(1)*PL(13,J) + P3(2)*PL(14,J) + P3(3)*PL(15,J) SINPUT
15 IF (NBLT.EQ.O) GO TO 35 SINPUT

DO 30 J=1.NBLT SINPUT
C SINPUT
C READ AND PRINT CARDS D.3.A, D.3.B AND D.3.C FOR THE JTH BELT. SINPUT
C SI NPUT

READ (5,13) (BLTTTL(I,J) ,I =1,5) ,(BELT(I,J) .1 1,11) SINPUT
13 FORMAT (5A4/(6F12.0)) SINPUT

IF (MOD(J,5).EQ.1) WRITE (6,21) NPG PAGE
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IF (MOD(J.5).EQ.1) NPG=NPG I PAGE
21 FORMAT('1 BELT INPUTS',10X,'PAGE',I5/120X,'CARDS D.3') PAGE
30 WRITE (6,14) J.(BLTTTL(I,J),I = 1.5),(BELT(I,J).I = 1,11) SINPUT
14 FORMAT('O BELT NO.'.14,4X,5A4// SINPUT

* 30X,'ANCHOR POINT A',46X,'ANCHOR POINT B'/ SINPUT
2(16X,'X',19X,'Y',19X,'Z',3X)/6F20.3// SINPUT

* 26X,'FIXED POINT ON SEGMdENT',45X,'SLACK(.)'/ SINPUT
16X,'X',19X,'Y',19X,'Z',17X,'BLANK',13X,'LENGTH(-)'/5F20.3) SINPUT

C SI NPUT
C CALL AIRBG1 ROUTINE IF REQUIRED FOR AIRBAG INPUT SINPUT
C SI NPUT

35 IF (NBAG.NE.O) CALL AIRBG1 SINPUT
IF (NELP.LE.O) GO TO 51 SI NPUT

C SINPUT
C READ AND PRINT CARDS D.5 FOR ELLIPSOID INPUT, IF ANY. SINPUT
C NOTE: NELP IS THE NO. OF ELLIPSOIDS TO BE SUPPLIED HERE, NOT THESINPUT
C NO. OF ELLIPSOIDS IN THE PROGRAM, SINCE THE FIRST NSEG SINPUT
C ELLIPSOIDS WERE SUPPLIED ON CARDS B.2.A - B.2.I. HOWEVER SINPUT

* C THEY MAY BE REPLACED HERE IF DESIRED. SINPUT
C SI IPUT

* -:WRITE (6,41) NPG,UNITL,UNITL PAGE
NPG=NPG+1 PAGE

41 FORMAT('l ADDITIONAL ELLIPSOID INPUT' ,95X,'PAGE',15/120X, PAGE
* 'CARDS D.5'/17X,'SEMIAXES ('.A4,')',1BX,'OFFSET (',A4,')', PAGE
* 20X. 'ROTATION (DEG) ',15X, POWER'/ HYPER
* .3X,'NO.',2(8X,'X',8X,'Y',8X,'Z',6X),7X,'YAW',7X,'PITCH',5X, SINPUT
* 'ROLL'//) SINPUT
DO 50 MM=1,NELP SI IPUT
READ (5,42) M,P1,P2,i'3,P4 HYPER

42 FORMAT(16,9F6.O,3F4.0) HYPER
IF (M.GT.MAXBD) STOP 63 CHGIII

C CHGIII
C PREVENT EXTRA ELLIPSOIDS FROM CHANGING AIRBAG ELLIPSOIDS CHGIII
C CHGIII

IF (M.GT.NVEH.AND.M.LT.NGRND) WRITE (6,330) CHGIII
330 FORMAT(3X,'THE EXTRA CONTACT ELLIPSOID NUMBER IS THE SAME AS AN AICHGIII

**RBAG ELLIPSOID') CHGIII
IF (M.GT.NVEH.AND.M.LT.NGRND) STOP 64 CHGIII
WRITE (6,43) M,P1,P2,P3,P4 HYPER

43 FORMAT(I6,3(3X,3F9.3,3X),3F6.0) HYPER
0CALL DRCYPR (DE.P3,IDYPR) SINPUT

N = HYPER
*LP4 =.FALSE. HYPER

DO 39 J = 1,3 HYPER
39 IF (P4(J).GT.2.O) LP4 = TRUE. HYPER

IF (LP4) N =2 HYPER
DO 46 1 = 1,3 HYPER

*BD(N ,M) = P1(I) HYPER
*BD(N+3,M) = P2(I) HYPER

IF (LP4) G0 TO 46 HYPER
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DO 45 J=1.3 S INPUT
SUMl = 0.0 SINPUT
SUM2 =0.0 SINPUT
DO 44 L=1,3 SINPUT
SUMI= SUMi + DE(LI)/Pl(L.)**2*DE(L,J) SINPUT

44 SUM2 =SUM2 + DE(L,I)*Pl(L)**2*DE(L,J) SINPUT
K = 3*1 +J +3 SI NPUT
BD(K XM= SUMI SI NPIJT

45 BD(K+9,M) =SUM2 SINPUT
46 N =N+ 1 HYPER

IF (.NOT.LP4) GO TO 50 HYPER
BD(1.M) =-P4(1) HYPER
N = 8 HYPER
DO 48 J =1,3 HYPER
BD(J+19,M) =P4(J) HYPER
IF (BD(J+19,M).EQ.0.O) BD(J+19,M) BD(20,M) HYPER
BD('J.16,M) = 1.0/BD(J+1,M)**2 HYPER
DO 48 I 1,3 HYPER

*BD(N,M) =DE(I,J) HYPER

48 N =N+ I HYPER
BD(23,M) =0.u HYPER
IF (BD(20,M).NE.BD(21,M)) BD(23,M) =1.0 HYPER
IF (BD(21,M).NE.BD(22,M)) BD(23,M) =1.0 HYPER
IF (BD(22,M.NE.BD(20,M)) BD(23,M) =1.0 HYPER

50 CONTINUE SI NPUT
C SINPUT
C READ AND PRINT CARDS D.6 FOR CONSTRAINT INPUT, IF ANY. SINPUT
C SINPUT

51 IF (NQ.LE.O) GO TO 70 SINPUT
DO 60 K=1,NQ SINPUT
READ (5,52) KQTYPE(K),KQI(K),KQ2(K),(RK1(I,K),I=1,3) SINPUT

* 6 ~52 FORMAT(36,6F6.O) SINPUT
a IF (K.EQ.1) WRITE (6,53) NPG,UNITL,UNITL PAGE

IF (K.EQ.1) NPG=NPG+1 PAGE
53 FORMAT('1 CONSTRAINT INPUT',105X,'PAGE' ,I5/120X,'CARDS D.6'/ PAGE

*' TYPE SEGMENT SEGMENT POINT ON 1ST SEGMENT (,SINPUT
*A4,')',' POINT ON 2ND SEGMENT ('.A4,')'/ SINPUT

NO. NO. I NO. 2 X Y Z SINPUT
X Y Z'//) SINPUT

WRITE (6,54) KQTYPE(K),KQ1(K),KQ2(K),(RKI(I,K),I=1,3) SINPUT
V ,(RX2(I,J(),I=1,3) SINPtJT

* 54 FORMAT(I6,2I9,2(6X,3F9.3) )SINPUT
a60 CONTINUE SINPUT

C SI NPUT
C CARD D.7 BODY SEGMENT SYMMETRY INPUT SINPUT
C SI NPUT

N70 READ (5,71) (NSYM(J),J=1,NSEG) SINPUT
71 FORMAT(1814) SINPUT

DO 103 J=1,NSEG TGMOD2

378



N U NSYM(J) TGMOD2

IF(IABS(LJ).GT.NSEG) GO TO 107 TOMOD2
IF(LJ) 104,103,105 TGMOD2

1'05 LK = NSYM(LJ) TOMOD2
IF(IABS(LK).GT.NSEG) GO TO 107 TOMOD2
IF(LK.NE.J) GO TO 106 TGMOD2
GO TO 103 TGMOD2

104 JJ =-J TGMOD2
LJ =-LJ TGMOD2
LK = SYM(LJ) TOMOD2
IF(IABS(LK).GT.NSEG) GO TO 107 TGUOD2
IF((LK.NE.JJ).OR.(NSYM(J).EQ.JJ)) GO TO 106 TGMOD2
GO TO 103 TGMOD2

106 STOP 96 TOMOD2
107 STOP 97 TGMDD2
103 CONTINUE TGMOD2

WRITE(6,72) (J.J=1,NSEG) S INPUT
WRITE(6,73) (NSYM(J),J:;1,NSEG) SINPUT

72 FORMAT('O BODY SEGMENT SYMMETRY INPUT' .91X.'CARD D.7'// SINPUT
SEG NO.' .3014) SNU

73 FORMAT('O NSYM(J)',3014) SINPUT
NSEG1 =NSEG+1 SINPUT
DO 74 J=NSEGL,NGRND SINPUT

'N74 NSYM(J) =0 SINPUT
IF (NSD.LE.0) GO TO 90 SINPUT

C SI NPUT
C CARD D.8 SPRING DAMPERS FUNCTION INPUT. SINPUT
C SINPUT

DO 7v^ J=1,NSD SINPUT
79 READ (5,80) MSDM(J),MSDN(J),(APSDM(I,J),I=1,3), SINPUT

(APSDN(I,J) ,I=1,3) ,(ASD(I,J) .1:1,5) SINPUT
80 FORMAT(2I3,11F6.O) SINPUT

WRITE (6,81) UNITL SINPUT
81 FORMAT('O' ,5X,'SPRING DAMPERS FUNCTION INPUT' ,82X,-CARDS D.8'//SINPUT

18X,'COORDINATES OF ATTACHMENT POINTS (',A4,')'/ SINPUT
* 5X,'SEGMENT',gX,'SEGMENT M',16X,'SEGMENT N',15X, SIMPUT
* 'SPRING FORCE FUNCTION',12X,'DAMPING FORCE FUNCTION'/ AFREYS

NO. M N',2(6X,'X',7X,'Y',7X.'Z',2X),7X,'DO'.gX,'A'.11X. SINPUT
'A2',13X,'B1',IOX,'B2' //SI NFUT

DO 82 J=1,NSD SINPUT
82 WRITE (6,83) JMSDM(J),MSDN(J),(APSDM(I,J),I=1,3), SINPUT

(APSDN(I,J) .1=1,3) ,(ASD(I,J) .1=1,5) SINPUT
83 FORMAT(I3,2I4,2(1X,3F8.2) ,F11.2,2F12.3,F15.3,F12.3) SINPUT

C SIMPUT
C CARDS D.9 FORCE AND/OR TORQUE FUNCTIONS. CHGIII
C SI NPUT

90 NFVSEG(6)= NFORCE SINPUT
IF (NFORCE.LE.O) GO TO 99 SINPUT
WRITE (6,91) SINPUT

91 FORMAT ('0' ,6X,'FORCE AND/OR TORQUE FUNCTION INPUTS' ,78X,'CARDS D.CHGIII
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* I3X2'YAW', 6X,'PITCH', 6X,'ROLL' 1)SINPUT
DO 95 J=1,NFORCE SINPUT
READ (5,92) NFVSEG(J) ,NFVNT(J) ,P1,P2 SINPUT

92 FORMAT (216,6F10.O) SI NPUT
WRITE (6,93) J,NFVSEG(J) ,NFVNT(J) ,P1,P2 SINPUT

93 FORMAT (318,6X,3Fl0.3,6X,3Fl0.3) SINPUT
CALL DRCYPR (DE,P2,IDYPR) SINPUT
DO 94 I=1,3 SINPUT

94 QFU(I,J) =DE(1,I) FIXSPT
95 CALL CROSS (PL,QFU(1,J),QFV(1.J)) SINPUT
99 RETURN SINPUT

END SINPUT

38

44,



SUBROUTINE SLPLOT (X, NX, XO, XN, XL, XSIZE, XLAB. NXLB, SLPLOT
Y, NY, YO, YN, YL, YSIZE, YLAB, NYLB, SLPLOT
NPTS, NYY, NDY, PLABI, NPLB1, PLAB2, NPLB2) SLPLOT

C REV 111.2 08/08/84REVIII
C SLPLOT

* C ARGUMENTS: SLPLOT
C X(NPTS) - ARRAY OF NPTS ABSCISSAS TO BE PLOTTED. SLPLOT
C Y(NDY,NYY) - ARRAY OF NPTSNYY ORDINATES TO BE PLOTTED. SLPLOT r
C NX.NY - POSITIVE - NO. OF LINEAR SUBDIVISIONS. SLPLOT
C NEGATIVE - NO. OF LOGARITHMIC DECADES. SLPLOT
C Xo,Yo - AXES ORIGINS (POWER OF TEN IF NXNY NEGATIVE). SLPLOT
C XN,YN - AXES END VALUES (REQUIRED IF NX,NY POSITIVE). SLPLOT
c XLYL - LENGTH (INCHES) OF XY AXES. SLPLOT
C XSIZEYSIZE - PAPER SIZE (INCHES) IN X,Y DIRECTIONS. SLPLOT
C XLAB,YLAB - X,Y AXES LABELS (ALPHANUMERIC ARRAYS). SLPLOT
C NXLBNYLB - NO. OF CHARACTERS IN X,Y LABELS. SLPLOT
C NPTS - NO. OF POINTS IN X ARRAY AND EACH Y ARRAY. SLPLOT
C NYY - NO. OF Y ARRAYS TO BE PLOTTED VS. X ARRAY. SLPLOT
C NDY - FIRST DIMENSION OF Y ARRAY IN CALLING ROUTINE. SLPLOT
C (NDY MUST BE .GE. NPTS) SLPLOT
C PLABI,PLAB2 - 1ST & 2ND LINES OF PLOT ID LABELS (ALPHANUMERIC).SLPLOT
C NPLBI,NPLB2 - NO. OF CHARACTERS IN PLOT ID LABELS. SLPLOT
C SLPLOT

C NOTE: PLOTS WILL BE 'RUNCATED AS FOLLOWS: SLPLOT
C NX,NY POSITIVE - XOYO .LE. X,Y .LE. XN,YN SLPLOT
C NX,NY NEGATIVE - XO,YO .LE. XY .LE. XN*10*(-NX),YO*10*(-NY) SLPLOT
C SLPLOT

DIMENSION X(NPTS),Y(NDYNYY),XLAB(1),YLAB(1),PLABI().PLAB2(1) SLPLOT
C SLPLOT
C NOTE: THIS ROUTINE HAS BEEN WRITTEN FOR THE PLOTTING FACILITIES SLPLOT
C AT CALSPAN. THE FOLLOWING ITEMS ARE KNOWN TO BE CONTRARY TO THE SLPLOT
C NORMAL CALCOMP PROCEDURES AND SHOULD BE EXAMINED BY USERS AT OTHERSLPLOT
C COMPUTER SYSTEMS AND CHANGES MADE ACCORDINGLY. SLPLOT
C SLPLOT
c 1. AT CALSPAN THE PLOTTED CHARACTERS GENERATED BY SUBROUTINE SLPLOT
C SYMBOL HAVE A WIDTH OF 6/7 TIMES THE HEIGHT. FOR THE CALCOMP SLPLOT
C ROUTINES THE WIDTH IS EQUAL TO THE HEIGHT. THE STATEMENT SLPLOT
C 'WIDTHF = 60/7.0' SHOULD BE CHANGED TO 'WIDTHF = 1.0'. SLPLOT
c SLPLOT
C 2. THE ONLY INITIALIZATION REQUIRED AT CALSPAN IS THE STATEMENT SLPLOT
C 'CALL PLOT (0.0,0.0,0)' TO ESTABLISH A NEW PAGE, INCLUDING SLPLOT
C THE FIRST PAGE. THIS IS FOLLOWED BY 'CALL PLOT (XO,YO,-3)' TOSLPLOT

* C SET THE PLOT ORIGIN ON THE PAGE. PROPER PLOT INITIALIZATION SLPLOT
C SHOULD BE DONE HERE AND IN SUBROUTINE POSTPR (AFTER STATEMENTSLPLOT
C NO. 30) AS REQUIRED BY THE USER'S PLOTTING FACILITY. SLPLOT

SHUDBCXMNDO SLPLOT
-' C 3. THE STATEMENT 'CALL NEWPEN(2)' SHOULD BE EXAMINED OR DELETED.SLPLOT

C SLPLOT
* C 4. THE STATEMENT 'CALL EFPLOT' AFTER STATEMENT NO. 50 IN POSTPR SLPLOT

r C IS REQUIRED AT CALSPAN TO CLOSE OUT THE PLOT FILES. THIS SLPLOT
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C SHOULD BE CHANGED TO CONFORM TO THE REQUIREMENTS OF THE SLPLOT
C USER'S PLOTTING FACILITIES. SLPLOT
C SLPLOT
C 5. THE NECESSARY JOB CONTROL LANGUAGE FOR PLOTTING IS NECESSARY.SLPLOT
C SLPLOT
c 6. THE ONLY CALCOMP ROUTINES NEEDED ARE SYMBOL, NUMBER AND PLOT.SLPLOT K
C SLPLOT

LOGICAL NXPOS,NXNEG,NYPOS,NYNEG SLPLOT
DATA HN/O.07/, HL/O.105/ SLPLOT
WIDTHF = 1.0 REDIMN

WN = IDTH*HN LPLO

WN = WIDTHF*HL SLPLOT

C ** PLOT PAGE INITIALIZATION **SLPLOT

CALL PLOT (0.0,0.0,-3) CHANGE
XP = 0.5*(XSIZE-(XL-0.5)) SLPLOT
YP = 0.5*(YSIZE-(YL-1.0)) SLPLOT
CALL PLOT (XP,YP,-3 SLPLOT
NXPOS =NX.GT.0 SLPLOT

*NXNEG =NX.LT.0 SLPLOT
NYPOS =NY.GT.0 SLPLOT
NYNEG =NY.LT.0 SLPLOT

C *iPLOT AXES AND ID LABELS. ~*SLPLOT
XP = 0.0 SLPLOT
YP = 0.0 SLPLOT
IF ( IOT.NXPOS) GO TO 12 SLPLOT

C LINEAR X AXIS **SLPLOT

CALL LINAXS (XP, YP, 0.0, NX, XL) SLPLOT
XB = XL/(XN-XO) SLPLOT

C * LINEAR X AXIS NUMERICS ~*SLPLOT
DX =XL/FLOAT(NX) SLPLOT
EX = XO SPO
DD = (XN-XO)/FLOAT(NX) SLPLOT
ND = 0.99 - ALOG1O(ABS(DD)) SLPLOT ,.
IF (ND.LE.O) ND =-1 SLPLOT
IX =0 SLPLOT
YC = YP - 2.0*HN SLPLOT

*11 AX =ABS(EX) SLPLOT
NF =0 SLPLOT
IF (AX.GE.10.0) NF ALOGIO(AX) SI*PLOT
NSO0 SLPLOT
IF (EX.LT.O.0) NS 1 SLPLOT
SP NS+NF+2+ND SLPLOT

*XC XP - 0.5*SP*WN SLPLOT
CALL NUMBER (XC, YC, HN, EX, 0.0, ND) SLPLOT
XP =XP +DX SLPLOT

'I..SEX = EX + DD SLPLOT

IX =IX + 1 SLPLOT
IF (ABS(EX).GT.ABS(0.1*DD)) GO TO 18 SLPLOT

*IF (IX.GT.NX) G0 TO 12 SLPLOT

CALL PLOT (XP. YP+YL,3) SLPLOT
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CALL PLOT (XP, YP .2) SLPLOT
18 IF (IX.LE.NX) GO TO 11 SLPLOT
12 IF (.NOT.NXNEG) GO TO 14 SLPLO'

C **LOG XAXIS ~ *SLPLOT

CALL LOGAXS (XP, YP, 0.0, -NX, XL) SLPLOT
XB =XL/ALOG(10.0**(-NX)) SLPLOT
XA = -XB*ALOG(XO) SLPLOT

C '* LOG X AXIS NUMERICS **SLPLOT

DX =XL/FLOAT(-NX) SLPLOT
EX =ALOGIO(XO) SLPLOT
IX =0 SLPLOT

13 CALL NUMBER (XP-1.0*WN, YP-2.5'IIN, HN1, 10. 0.0. -1) SLPLOT
CALL NUMBER (XP+1.O*WN, YP-2.0*HN, HN, EX, 0.0, -1) SLPLOT
XP = XP + DX SLPLOT
EX =EX + 1.0 SLPLOT
IX = IX - 1 SLPLOT
IF (IX.GE.NX) GO TO 13 SLPLOT

14 IF (NXLB.LE.0) GO TO 15 SLPLOT
C X AXIS LABEL SLPLOT

XPX =(XL-FLOAT(NXLB)*WL)/2.0 SLPLOT
VYPX =YP-4.0*HN-HL SLPLOT

CALL SYMBOL(XPX, YPX, HL, XLAB, 0.0, NXLB) SLPLOT
r415 IF (NPLBl.LE.0) GO TO 16 SLPLOT

C ** PLOT LABEL - 1ST LINE **SLPLOT

XP1 (XL-FLOAT(NPLBI)*WL)/2.0 SLPLOT
YP1 =YP-4.0*HN-4.0*HL SLPLOT
CALL SYMBOL (XP1, YP1, HL, PLAB1, 0.0, NPLB1) SLPLOT

16 IF (NPLB2.LE.0) GO TO 20 SLPLOT
C iw PLOT LABEL - 2ND LINE *'SLPLOT

XP2 =(XL-FLOAT(NPLB2)*WL)/2.0 SLPLOT
YP2 =YP-4.0*HN-6.0*HL SLPLOT
CALL SYMBOL (XP2. YP2, HL, PLAB2, 0.0, NPLB2) SLPLOT

20 XP =0.0 SLPLOT
C ** COMPLETE AXIS GRID **SLPLOT

IF (NYPOS) CALL LINAXS (XL, YP, 90.0, NY, YL) SLPLOT
IF (NYNEG) CALL LOGAXS (XL, YP, 90.0, -NY, YL) SLPLOT
IF (NXPOS) CALL LINAXS (XL YL. 180.0, 11K, XL) SLPLOT
IF (NXNEG) CALL LOGAXS XL ,YL, 180.0, -NX, -XL) SLPLOT
IF (.NOT.NYPOS) G0 TO 22 SLPLOT

C *'LINEAR Y AXIS M*SLPLOT

CALL LINAXS (XP, YL, -90.0, NY, YL) SLPLOT
YB = YL/(YN-YO) SLPLOT

C ** LINEAR Y AXIS NUMERICS N*SLPLOT

DY = YL/FLOAT(NY) SLPLOT
EY =YO SLPLOT
DD =(YN-YO)/FLOAT(NY) SLPLOT
ND =0.99 - ALOG1O(ABS(DD)) SLPLOT
IF (ND.LE.0) ND =-1 SLPLOT
Y = 0 SLPLOT

XC = XP - 1.0*HN1 SLPLOT
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21 AY =ABS(EY) SLPLOT
NF =0 SLPLOT
IF (AY.GE.10.O) NF =ALOG1O(AY) SLPLOT
NS =O SLPLOT
IF (EY.LT.O.0) NS 1 SLPLOT
SP = NS'NF+2+ND SLPLOT
YC =YP - O.5*SP*WN SLPLOT
CALL NUMBER (XC. YC, HN, ET, 90.0, ND) SLPLOT
YP =YP + DY SLPLOT
EY = EY +DD SLPLOT
IY= IY + 1 SLPLOT
IF (ABS(EYL.GT.ABS(O.1*DD)) G0 TO 19 SLPLOT
IF (IY.GT.NY) G0 TO 22 SLPLOT
CALL PLOT (XP4XL. YP, 3) SLPLOT
CALL PLOT (XP ,YP, 2) SLPLOT

19 IF (IY.LE.NY) GO TO 21 SLPLOT
22 IF (.NOT.NYNEG) GO TO 24 SLPLOT

C LOG Y AXIS **SLPLOT

*CALL LOGAXS (XP. YL, -90.0. -NY, -YL) SLPLOT
YB =YL/ALOG(1o.0**(-NY)) SLPLOT
YA =-YB*ALOG(YO) SLPLOT

C ** LOG Y AXIS NUMERICS **SLPLOT

DY =YL/FLOAT(-NY) SLPLOT
EY = ALOGLO(YO) SLPLOT
IY = 0 SLPLOT

23 CALL NUMBER (XP-1.0*HN, YP-1.O*WN, HI, 10.0, 90.0, -1) SLPLOT
CALL NUMBER (XP-1.5*HN, YP41.0*WN, EN, EY, 90.0. -1) SLPLOT
YP =YP + DY SLPLOT
EY =EY + 1.0 SLPLOT
IY =IY -1I SLPLOT
IF (IY.GE.NY) GO TO 23 SLPLOT

24 IF (NYLB.LE.0) GO TO 25 SLPLOT
C Y AXIS LABEL **SLPLOT

XPY =XP-4.0*HN SLPLOT
YPY =(YL-FLOAT(NYLB)*WL)/2.0 SLPLOT
CALL SYMBOL(XPY, YPY, HL, YLAB, 90.0. IfLB) SLPLOT

*25 CONTINUE SLPLOT
C PLOT DATA ARRAYS SLPLOT

NSYM 24 SLPLOT
4IS =NPTS/NSYM SLPLOT

IF (IS.EQ.O) IS =1 VARTTH
XOMIN =XO/1000.0 SLPLOT

*YOMIN =Yo/1000.0 SLPLOT
DO 40 J=1,NYY SLPLOT
IPEN =3 SLPLOT
DO 39 I=1,NPTS SLPLOT
Xl =X2 SLPLOT
Yl Y2 SLPLOT

*IF (NXPOS) X2 = XB*(X(I) -XO) SLPLOT
*IF (NYPOS) Y2 = YB*(Y(I,J)-YO) SLPLOT
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IF (NXNEG) X2 =XA + XB*ALOG(AMAX1(X(I) ,XONIN)) SLPLOT
IF (NYNEG) Y2 = YA + YB.ALOG(AMAXI(Y(I,J),YOMIM)) SLPLOT
IF (Y2.LT.O.O .OR. Y2.GT.YL) GO TO 33 SLPLOT
IF (X2.LT.0 .OR. X2.GT.XL) GO TO 33 SLPLOT
IF (IPEN.EQ.3) GO TO 33 SLPLOT
CALL PLOT (X2,Y2,IPEN) SLPLOT

C PLOT NYSM SYMBOLS SLPLOT
IF (NYY.EQ.1 .OR. MOD(I,IS).NE.O) GO TO 39 SLPLOT
IF (MOD((I/IS)-1,NYY)+1.EQ.J) CALL SYMBOL (X2,Y2.0.14,J,0.0,-2) SLPLOT
GO TO 39 SLPLOT

33 IF (I.EQ.1) GO TO 39 SLPLOT
DX =X2 - X1 SLPLOT
IF (DX.NE.O.O) GO TO 34 SLPLOT
AXO =1.0 SLPLOT
AXL =0.0 SLPLOT
IF (X1.GE.O.O) AXO =0.0 SLPLOT
IF (Xl.LE.XL ) AXL = 1.0 SLPLOT
GO TO 35 SLPLOT

34 AXO = -Xl /DX SLPLOT
*AXL =(XL-Xl)/DX SLPLOT

35 AXi AMIN1(AXO,AXL) SLPLOT
AX2 zAMAX1(AXO,AXL) SLPLOT
DY = Y2 - Y SLPLOT
IF (DY.NE.0) GO TO 38 SLPLOT
AYO =1.0 SLPLOT
AYL =0.0 SLPLOT
IF (Y1.GE.0) AYO =0.0 SLPLOT
IF (YI.LE.YL ) AYL = 1.0 SLPLOT
GO TO 37 SLPLOT

36 AYO = -Y1 /DY SLPLOT
AYL =(YL-Y1)/DY SLPLOT

37 AY1 =AMIN1(AYO.AYL) SLPLOT
AY2 =AMAX1(AYO,AYL) SLPLOT
Al =AMAX1(AX1,AY1,0.0) SLPLOT
A2 = AMINI(AX2.AY2,1.0) SLPLOT
IF (Al.GE.A2 ) GO TO 39 SLPLOT
XP = XI + Ali.DX SLPLOT
YP = Yl Al*DY SLPLOT
CALL PLOT(XP,YP,IPEN) SLPLOT
IPEN =2 SLPLOT
XP =Xl + A2*DX SLPLOT
YP =Yl + A2*DY SLPLOT
CALL PLOT(XP,YPIPEN) SLPLOT

*IF (A2.NE.1.0) IPEN 3 SLPLOT
39 CONTINUE SLPLOT
40 CONTINUE SLPLOT

RETURN SLPLOT
END SLPLOT
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SUBROUTINE SOLVA(R.AA11 ,AA22,AA12) SOJLVA
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-H,O-Z) SOLVA
DIMENSION R(2,3) SOLVA
A11=R(1,1)**2 SOLVA
A12=2.O*R(2. 1)*R(l .1) SOLVA
A13=R(2, 1) **2 SOLVA
A21=R(1 .2) **2 SOLVA
A22=2.O*R(2,2)*R(1 .2) SOLVA
A23=R(2 .2) **2 SOLVA
A31=R(1 .3) **2 SOLVA
A32=2.OuR(2.3)*R(1 .3) SOLVA
A33=R(2 .3) **2 SOLVA
DEL=All*(A22*A33-A23*A32)-A12*(A21#A33-A23tA31), SOLVA

* A13*(A21*A32-A22*A31) SOLVA
AAII=((A22-A12)*(A33-A23)-(A23--A13)*(A32-A22))/DEL SOLVA
AA12=((A23-A13)*(A31-A21)-(A21-Al1).*(A33-A23))/DEL SOLVA
AA22=((A21-All)*(A32-A22)-(A22-A12)*(A31-A21))fDEL SOLVA
RETURN SOLVA
END SOLVA
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SUBROUTINE SOLVR(A1 ,A2,A3,A4,A5,A6.A7,A8,P,RXRZ) SOLVE
C REV 111.2 08/08/84REVIII

IMPLICIT REAL*8 (A-H.O-Z) SOLVE
C SOLYR
C SOLVE
C SOLVE
o THIS SUBROUTINE WILL SOLVE A SET OF SIMULTANEOUS EQUATIONS SOLVE
C TO FIND COMPONETS OF VECTOR R THAT SATISFY THE PROPERTIES NEEDEDSOLVE
C TO DETURMINE THE EQUATION OF THE PROJECTED ELLIPSE. SOLVE
C SOLVE
C SEE WRITEUP. SOLVE

C SOLVE
C SOLVE

DIMENSION P(3) SOLVE
B=Al*P(1)+A2*P(2) .A3*P(3) SOLVE
D=A4*P (1)+A5*P (2) +A6*P (3) SOLVE
Tl=A7* (DIE) **2.A6-2.0iA8*D/B SOLVR
T2=2.0*A7*D/(B)**2-2.O*AS/B SOLVE
T3=A7*(1/B)**2-1 SOLVE
RZ=(-T2+DSQRT(T2**2-4.O*T1*T3))/(2.0*Tl) SOLVE
RX=-D*RZ/B-1 .0/B SOLVE
RETURN SOLVE

1'END SOLVE
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SUBROUTINE SPDAMP SPDAMP
C REV IV 07/24/86SLIP
C COMPUTES THE SPRING AND VISCOUS FORCE OF A SPRING DAMPER BETWEEN SPDAMP
C SPECIFIED POINTS ON SELECTED SEGMENTS AND ADDS THE RESULTING SPDAMP
C FORCE AND TORQUE TO THE Ul AND U12 ARRAYS. SPDAMP
C SPDAMP

IMPLICIT REAL*8(A-H,O-Z) SPDAMP
COMMON/CONTRL/ TIMENSEG,NJNT,NPL,NBLT,NBAG,NVEH.NGRND, SPDAMP

NS,NQ,NSD,NFLX,NHRNSSNWINDFNJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30),U2(3,30),SPDAMP

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(3O) SPDAMP
COMMON/DAMPER/ APSDM(3,20) ,APSDN(3,20) ,ASD(5,20) ,MSDM(20) ,MSDN(20)SPDAMP
COWEON/TABLES/MXNTI ,IXNTB,MXTBI,MXTB2,NTI(50) ,NTAB(1250) ,TAB(4500)BUTLER2
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(lO,40) ,BAGSF(3,20), NCFORC

PRJNT(7,30) ,NPANEL(5) .NPSF,NBSFNSSP,NBGSF SPDAMP
COMMON/TEMPVS/DELM(3) ,DELN(3) ,DD(3) .DEL.Tl(3) .T2(3) ,T3(3) ,T4(3). SPDAMP

DUNI-T(3),DV(3),DMV,DDO,FSFD,TOTF(3), SPDAMP
* T5(3) ,T6(3) .T7(3) ,T8(3) SPDAMP

*CALL ELTIME(1,32) SPDAMP
NBSFO = NBSF SPDAMP
DO 90 I=l,NSD SPDAMP
M =MSDM(I) SPDAMP
N =MSDN(I) SPDAMP

C SPDAMP
C COMPUTE VECTOR AND ITS MAGNITUDE BETWEEN THE SPECIFIED POINTS. SPDAMP
C SPDAMP

-~CALL DOT31 (D(1,1,M).APSDM(1,I),DELM) SPDAMP
CALL DOT31 (D(1,1,N),APSDN(1,I),DELN) SPDAMP
DEL = 0.0 SPDAMP
DO 10 K=1,3 SPDAMP
DD(K) =SEGLP(K,M).DELM(K)-SEGLP(K,N)-DELNfK) SPDAMP

10 DEL =DEL+DD(K)**2 SPDAMP
IF (DEL.LE.O.O) GO TO 90 SPDAMP
DEL = DSQRT(DEL) SPDAMP

C SPDAMP
C COMPUTE RELATIVE VELOCITY AND ITS COMPONENT ON VECTOR LINE. SPDAMP

C SPDAMP
CALL CROSS(WMEG(1,M),APSDM(111),Tl) SPDAMP
CALL CROSS(WMEG(I,N),APSDN(I,I),T2) SPDAMP
CALL DOT31 (D(1,1,M),T1,T3) SPDAMP
CALL D0T31 (D(1,1,N).T2,T4) SPDAMP
DO 20 K=1,3 SPDAMP

*DUNIT(K) = DD(K)/DEL SPDAMP
20 DV(K) =SEGLV(K,M)+T3(K)-SEGLV(K,N)-T4(K) SPDAMP

DM(V =DUNIT(1)*DV(1)+DTJNIT(2)*DV(2)+DUNIT(3)*DV(3) SPDAMlP
C SPDAMP
c COMPUTE SPRING AND VISCOUS FORCE AND THE COMPONENTS SPDAMP
c ALONG THE UNIT VECTOR SPDAMP

*C SPDAMP
FS 0.0 SPDAMP
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FD = 0.0 SPDAMP
IF (ASD(1,I).LT.0.O) GO TO 21 SLIP
DDO =DEL-ASD(1,I) SPDAMP
IF (DDO.LE.O.O .AND. ASD(2,I).LE.0.O) GO TO 41 SPDAMP
FS =DDO*(DABS(ASD(2,I)) + DABS(DDO)*ASD(3,I)) SPDAMP
FD =DMV*(ASD(4,I)+DABS(DMV)*ASD(5,I)) SPDAMP
GO TO 29 SPDAMP

21 DDO = DEL+ASD(1,I) SPDAMP
MF= ASD(2,I) SPDANMP
IF IJF1.EQ.C') GO TO 22 SPDAMP
JF2 =NTI(JFl) SPDAMP
IF (DDO.GT.O.0 .OR. ASD(3,I).EQ.0.0) FS = EVkLFD(DDO,JF2,1) SPDAMP

22 JF3 =ASD(4,I) SPDAUP
IF (JF3.EQ.O) GO TO 29 SPDAMP
JF4 = NTI(JF3) SPDAMP
IF (DDO.GT.O.0 .OR. ASD(3,I).EQ.0.0) FD = EVALFD(DMV,JF4,I) SLIP

29 DO 30 K=1,3 SPDAMP
30 TOTF(K) = (FS+FD)*DUNIT(K) SPDAMP

C SPDAUP
* C AND ADD THE RESULTING FORCE AND TORQUE TO THE Ul AND U2 ARRAYS. SPDAMP

C SPDAMP
CALL MAT31(D(1,1,M),TOTF,T5) SPDAMP
CALL MAT31(D(1,1.N),TOTF,TO) SPDAMP
CALL CROSS(APSDM(1,I),T5,T7) SPDkMP
CALL CROSS(APSDN(1,I),T6,T8) SPDAMP
DO 40 K=1,3 SPDAMP
Ul(K.M) = U1(K,M) - TOTF(K) SPDkMP
Ul(K.N) =U1(K,N) + TOTF(K) SPDAMP
U2(KM) = U2(K,M) - TM() SPDAMP

40 U2(K.N) =U2(K,N) + TB(X SPDAMiP
41 IBSF = 3-2*MOD(I,2) SPDAMP

NBSF =NESFO + (1+1)/2 SPDAMP
BSF(IBSF ,NBSF) = DEL SPDkVP
BSF(IBSF+1,NBSF) = FD + FS SPDkMW

90 CONTINUE SPDAMP
CALL ELTIME(2,32) SPDAMP
RETURN SPDAMP
END SPDAMP
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SUBROUTINE SPLINE (X,Y,N,L) SPL INE
C REV 19 05/14/79SPLINE

4 S PL INE
4C ROUTINE TO FIT A SET OF POLYNOMIALS OF DEGREE L SPLINE

C TO A SET OF GIVEN DATA POINTS (XCI) ,Y(I),I=1.N) SPLINE
C SPLINE
C FUNCTION IS OF FORM: SPLINE
C SPL INE
C Y = F(2,K) + F(3,K)*DX + F(4,K)*DX**2 + F(5,K)*DX**3 SPLINE
C SPLINE
C WHERE: DX =XX - FOXK SPLINE
C F(1,K) .LE. XX .LT. F(1,K+1) ;(SETS K) SPLINE
C IF (XX.GT.F(1,N)) ;USE K=N, CONSTANT FIT TO Y(N) SPLINE
C IF (XX.LT.F(1,1)) ;EXTRAPOLATED FIT FOR K1l SPLINE
C SPLINE
C F(1,I) =X(I) ,I=1,N SPLINE
C F(2,I) =Y(I) ,I=1,N SPLINE
C SPLINE

*C DEGREE L CONTINUITY SPLINE
C 0 F(3,I) =F(4,I) = F(5,I) = 0 , Iml,N NONE SPLINE
C 1 F(4,I) =F(5,I) =0 , 11,N Y SPLINE
C 2 F(5,1) =0 . Iml,N Yl, SPLINE
C 3 CUBIC SPLINE Y,Y',Y'' SPLINE
o SPLINE
C F(X,N)=O FOR K=3.5 IN ALL CASES SPLINE
C SPL INE
C FOR L=2 AND L=3 THE CHANGES IN THE L'TH DERIVATIVES ARE MINIMIZED SPLINE
C SPLINE
C SPECIAL CASES: SPLI NE
C N1 ; TREATED AS L=0 SPLINE
C N=2 ; TREATED AS L=MIN(L,1) SPLI NE
C L(O ; TREATED AS L=0 SPLINE
C L)3 ; TREATED AS L=3 SPLI NE
c SPLINE
C STORAGE REQUIRED X(N),Y(N),F(5,N); SET BY CALLING PROGRAM SPLINE
C SPLINE

*C USAGE: SPLINE
C ALL COMPUTATIONS AND REAL VARIABLES ARE DOUBLE PRECISION SPLINE
C GIVEN: L,N, (X(I) ,Y(I) ,I=,N) SPLINE
C CALL SPLINE (X,Y,F,N,L) ;SETS F SPL INE

a.C SPLINE
cc SPLINE

*cc TO EVALUATE FUNCTION AND DERIVATIVES AT POINT XX SPLINE
cc SPL INE

C DO 10 K=1,N SPLINE
AC IF (K.EQ.N) GO TO 11 SPLINE

C IF (XX.LT.F(l.K+1)) GO TO 11 SPLINE
C 10 CONTINUE SPLINE
C 11 DX =XX - F(1.K) SPLI NE
C YY =F(2,K) +DX*(F(3.X)+DX*(F(4,X)+DX*F(5,K))) SPLINE
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C YD =F(3,K) + DX*(2.O*F(4,K)+3.0*DX*F(5,X)) SPLINE
C YDD =2.ONF(4,X) + 6.O*DX*F(5,K) SPLINE
C YDDD 6.O*F(5,K) SPLINE
C YDDDD 0.0 SPLINE
cc SPL INE
cc FUNCTIONAL VALUE IN YY, DERIVATIVES IN YD'S SPLINE
cc REPEAT FOR NEXT VALUE OF XX SPLINE
C SPL INE
C AUTHOR: DR. JOHN T. FLECK SPLINE
C SPL INE

IMPLICIT REAL*8 (A-H,0-Z) SPLINE
DIMENSION X(N) ,Y(N) ,F(5,N) ,C(2,3) SPLINE
DO 20 I11N SPLINE
F(1,I) =X(I) SPLINE
DO 10 K=2,5 SPLINE

*10 F(K,I) =0.0 SPLINE
IF (L.LT.3) F(2.I) =Y(I) SPLINE

20 IF (L.GT.O .AND. I.LT.N) F(3,I) (Y(Ie')-Y(I))/(X(I+1)-X(I)) SPLINE
IF (L.LT.2 .OR. N.LT.3) GO TO 99 SPLINE
IF (L.GE.3) GO TO 50 SPLINE
Dl =X(2) - X(l) SPLINE
SS = 0.0 SPLINE
DS =0.0 SPLINE
DO 30 I=3,N SPLINE
F(4,1-1) =F(3,I-1) - F(3,I-2) - F(4,I-2) SPL INE
DXI X(I) - X(I-1) SPLINE
DX2 = X(I-1) - X(I-2) SPLI NE
DD =Dl/DXl + Dl/DX2 SPLINE
SS =SS + DD*DD SPLINE
DS =DS + DD*(F(4,I-1)/DX1 - F(4..I-2)/DX2) SPLINE

30 Dl -Dl SPLINE
F(4,1) =DS/SS SPLINE
DX =(X(2)-X(l))*F(4,1) SPLINE
F(3,1) =F(3,1) - DX SPLINE
DO 40 I=3,N SPLINE
XX = F(4,I-1) - DX SPLINE
F(3,I-1) = F3,I1) - XX SPLINE
F(4,I-1) =XX/(X(I)-X(I-1)) SPLINE

40 DX =-DX SPLINE
GO TO 99 SPLINE

C SPLINE
N C CUBIC SPLINE SPLINE

C SPL INE
50 DO 51 I=2,N SPLINE

IF (I.EQ.N) GO TO 51 SPLINE
F(4,I) =3.0'(F(3,I)-F(3,I-1)) SPLINE
F(5,I) =2.OM(X(I+1)-X(I-1)) SPLINE

51 F(3,1-1) = 0.0 SPLINE
*F(2,N) = -1.0 SPLINE

F(3,1) = -1.0 SPLINE
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DO 60 I=3,N SPLINE
DX =X(I-1) - X(I-2) SPLINE
IF (I.GT.3) DX = DX/F(5,I-2) SPLINE
DO 60 K=3.5 SPL INE

60 F(K,I-1) = F(K,I-1)- F(K,I-2)*DX**((K-1)/2) SPLINE
DO 70 I=3,N SPLINE
NI =N-I SPLINE
DX =X(NI+3) - X(NI+2) SPLI NE
DO 70 K=2.4 SPLINE

70 F(K,NI+2) =(F(KNI+2) - DX*F(K,NI+3))/F(5.NI+2) SPLINE
DO 71 J=1,2 SPLINE
DO 71 K=J,3 SPLINE
C(J.K) = 0.0 SPLINE
DO 71 I=3,N SPLINE
DX1 =X(I) - X(I-1) SPLINE
DX2 = X(I-1) - X(I-2) SPLINE

71 C(J,K) C(J,K) + C(F(J+1,I )-F(J+1,I-1))/DX1 SPLINE
* -(F(J+1,I-1)-F(J+II-2))/DX2) SPLINE

* ((F(K+1,I )-F(K.1,I--1))/DX1 SPLINE
-(F(K+1,I-1)-F(K+1,I-2))/DX2) SPLINE

DEN =C(1,1)*C(2,2) - C(l,2)*C(1,2) SPLINE
F(4.1) (C(1,1)*C(2,3) - C(1,2)*C(1,3))/DEN SPL.INE
F(4,N) (C(2,2)*C(1,3) - C(1,2)*C(2,3))/DEN SPLINE
DO 72 I=3 N SPLINE

72 F(4,1-1) -F(4,1-1) - F(4,1)*F(3,l-1) - F(4,NE*F(2.I-1) SPLINE
Dl = X(2) -X(l) SPLINE
F(3,1) =(Y(2)-Y(1))/D1 - (2.O*F(4,1)+F(4,2))*DI/3.0 SPLINE
F(2,1) =Y(l) SPLINE
DO 80 I=2,N SPLINE
F(2,I) = Y(I) SPLINE
DX = X(I) - X(I-1) SPLINE
IF (I.LT.N) F(3,I)= F(3,I-1) + (F(4,I)+F(4,I-1))*DX SPLINE

80 F(5,I-1) = (F(4,I)-F(4,I-1))/(3.O*DX) SPLINE
F(4,N) =0.0 SPL8INE

gg RETURN SPLINE
END SPLINE
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DOUBLE PRECISION FUNCTION SPRNGF(TD,ZD,SPR,JSTOP) SPRNGF
C REV IV 07/23/86TWOPI
c COMPUTES NONLINEAR SPRING TORQUE FOR JOINTS AS A FUNCTION OF ANGLESPRNGF
C ACTUALLY ROUTINE RETURNS TORQUE/ABS(SIN THETA) SPRNGF
c SPRNGF
C ARGUMENTS: SPRNGF
C T :COS THETA WHERE THETA IS ANGLE OF JOINT (O(THETA(PI) SPRNGF

* C D :ABS(SIN THETA) SPRNUF
* C ZD -THETA DOT * SIN THETA SPRNGF

C SPR ARRAY OF 5 VALUES DESCRIBING FUNCTION EVALUATION SPRNGF
C JSTOP :INDICATOR TO BE SET TO ONE IF JOINT IS IN STOP SPRNGF
C SPRNGF

IMPLICIT REAL*8 %'A-H,O-Z) SPRNGF
COMMON/CNSNTS/ PI,RADIAN,G.THIRD,EPS(24), SPRNGF

*UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI
DIMENSION SPR(5) SPRNGF

c SPRNGF
C RESET T~l IF T>1 (HAD & HBD IN VISPE) SPRNGF

* c SPRNGF
IF (T.GT.1.O) T =1.0 SPRNGF
IF (T.LT. -1.0) T -1.0 SPRNGF
Z = DACOS(T) SPRNGF
U =EPS(1)*D SPRNGF
Q =0.0 SPRNGF
IF (D.NE.0) Q =-ZD/U SPRNGF
IF (Q.GT.I.O) Q =1.0 SPRNGF
IF (Q.LT.-1.0) Q -1.0 SPRNGF

* X = O.5*(1.O+SPR(4) + Q*(1.O-SPR(4)) )SPRNGF
Y =0.0 SPRNGF
IF (D.NE.O.O) Y =Z/D SPRNGF
Q =1.0 SPRNGF
IF (DABS(Z).LT.EPS(4)) Y =DSIGN(Q,Z) SPRNGF
SPRNGF Y*SPR(l) SPRNGF
JSTOP 0 SPRNGF
IF (SPR(5).GT.O.0) GO TO 10 SPRNGF
SPRNGF =X*SPRNGF SPRNGF

*GO TO 11 SPRNGF
10 IF (Z.LT.SPR(5)) GO TO 11 SPRNGF

JSTOP =1 SPRNGF
Z = Z-SPR(5) SPRNGF

SPRNGF =SPRNGF + X/D*(SPR(2)+Z*SPR(3))*Z**2 SPRNGF
11 CONTINUE SPRNGF

*RETURN SPRNGF

END SPRNGF
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SUBROUTINE TRIGFS TRIGFS
C REV 19 08/05/78TRIGFS

IMPLICIT REAL*8 (A-H,O-Z) TRIGFS
COMMON/CDINT/ UU(4) ,GH(3,4). TRIGFS

E(3.240), F(5,240),GG(5,240).Y(5,240),U(5,240), TRIGFS
H,HPRINT,HS.TPRINiT,TSTART,ICNT,IDBL,IFLAG TRIGFS

BETA = 0.0 TRIGFS
IF (HS.NE.O.O) BETA =(H/HS)**2 TRIGFS
RI = HS/H TRIGFS
R2 = 1.O+BETA*Rl TRIGFS
GH(3,l) = 2.O/(H*R2) TRIGFS
GH(2,1) =GH(3.l)*(BETA-1.O) TRIGFS
GH(l,1) = GH(3,1)* BETA TRIGFS
GH(1,2) = 4.0*BETA/(R2*H**2) TRIGFS
GH(3,2) =GH(1,2)* RI TRIGFS
GH(2,2) = H(1,2)*(Rl+1.0) TRI GFS
GH(3.3) = 1.0/H TRIGFS
GH(2.3) = 4.0*GH(3,3) TRIGFS

GH(1,3) = 3.0*GH(3,3) TRIGFS
GH(3,4) = 2.0/H**2 TRIGFS
GH(2.4) = 2.O'GH(3,4) TRIGFS
GH(1,4) = GH(3,4) TRI GFS
UU(l) =2.0/H TRIGFS
UU(2) =0.0 TRIGFS
UU(3) =O.5*H TRIGFS
UU(4) =0.25*H**2 TRIGFS
IF (HS.EQ.0.0) GO TO 99 TRIGFS
UU(1) =BETA*(4.25+2.25/Rl) TRIGFS
UU(2) =BETA*(2.25+1.25/Rl)/Rl TRIGFS
UAU =1.O+UU(1)+UU(2) TRIGFS
UU(1 = 2.0*UU(1)/(UAU*H) TRIGFS
UU(2) =4.0*UU(2)/(UAU*H**2) TRIGFS

99 RETURN TRIGFS
END TRIGFS

1.6.
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SUBROUTINE UNITi (IND) UNIT 1
C REV IV 02/20/87HYPER
C THIS SUBROUTINE REPLACES THE PROGRAM CODE THAT PREVIOUSLY WAS UNITi
C NEAR THE END OF THE MAIN PROGRAM TO WRITE ON UNIT 1 THAT DATA UNITI
C USED FOR VARIOUS PLOTTING PROGRAMS (E.G. BUBBLE MAN PLOT). UNITI
c UNITI
C THIS SUBROUTINE IS WRITTEN TO GENERATE UNIT 1 IN SUCH A MANNER UNITi
C TO BE COMPATIBLE WITH THE INPUT REQUIREMENTS FOR THE AAM1L VIEW UNITI
C PROGRAM THAT IS NOW BEING DISTRIBUTED ON THE CVS PROGRAM TAPES. UNITi
C UNITI h
C ARGUMENTS: UNITI
C IND =0: CALL IS FROM THE MAIN PROGRAM UNITI
C 0: CALL IS FROM SUBROUTINE EQUILE UNITI
C UNITI

IMPLICIT REAL*8 (A-H,O-Z) UNITi
COMMON/CONTRL/ TIME,NSEG,NJNT,NPL,NBLT,NBAG,NVEH,NGRND, UNITI

* NS,NQ.NSD,NFLX,NHRNSS,NWINDF,NJNTFNPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30).WMEGD(3,30),Ul(3,30),U2(3,30).UNITI

* SEGLP(3,30) ,SEGILV(3,30) ,SEGLA(3,30),NSYM(30) UNITI
COMMON/CNTSRF/ PL(24,30) .BELT(20,8) ,TPTS(6,8) ,BD(24,40) EDGE
COMMON/JBARTZ/ MNPL( 30),MNBLT( 8),MNSEG( 30),MNBAG( 6), UNITi

COMMON/RSAVE/ XSG(3,2O,3),DPMI(3,3,30),LPMI(30), UNITI
NSG(9) .MSG(20,9) ,MCG.MCGIN(24 .5) ,KREF(20,9) TTHKREF

COMMON/TEMPVS/ XD(3.3,30),XSEGLP(3,30),XPL(17,3O),XBD(24,4O), UNITI
T1(3),T3(3,3) FIXWBS

REAL XTIME,XD,XSEGLP.XPL,XBD UNITI
DATA IFIRST/O/ UNITI
IF (NPRT(1).EQ.0) GO TO 99 UNITI
IF (IFIRST.NE.O) GO TO 20 UNIT1
IFIRST 1 UNITI

c UNITI
C FIRST TIME IN ROUTINE, WRITE STATIC DATA ON OUTPUT UNIT 1. UNITI
C DATA MUST BE CONVERTED TO SINGLE PRECISION FOR VIEW PROGRAM. UNITI
C UNITI

* DO 11 J=1.30 UNIT I
DO 11 I=1,17 FIXW13S

11 XPL(I,J) = PL(I,J) FIXWBS
DO 12 J=1,40 UNITI
K ' HYPER
IF (BD(1,J).LT.O.O) K 2 HYPER

*DO 12 1=1,24 UNITI
XBD(I,J) =BD(K,J) HYPER

12 X =K + HYPER
WRITE (1) NSEG,NPL.XPL,XBD,MPL UNITI
GOTO 99 EDGE

C UNIT 1
* C WRITE TIME POINT DATA ON OUTPUT UNIT 1. UNITI

C DATA MUST BE CONVERTED TO SINGLE PRECISION FOR VIEW PROGRAM. UNITI
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C UPI Ti
20 XTIME =TIME UNIT 1

DO 22 K=1,30 UNIT1
DO 22 J=1.3 UNITI
DO 21 I=1,3 UNIT 1

21 XD(I,J,i() =D(I,JK) UNITI
22 XSEGLP(J.K) = SEGLP(J,X) UNIT 1

DO 25 K=1,NSEG UNIT 1
IF (LPMI(K).EQ.0) GO TO 25 UNITI
CALL D0T33 (DPMI(1,1,K),D(1,1,K),T3) UNITi
DO 24 I=1,3 UNITI
DO 24 J=1.3 UNITI

24 XD(I,J,K) =T3(I,J) UNITi
25 CONTINUE UNITI

WRITE (1) XTIME,XSEGLP,XD UNITi
99 RETURN UNIT I

END UNI Ti

0r
%-

..
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SUBROUTINE UPDATE (I) UP DATE
C REV IV 07/24/86SLIP
C CALLED BY SUBROUTINE DINT UPDATE
c UPDATE
C (I=I) AT THE START OF A NEW STEP TO SETUP ANY NEW CONDITIONS UPDATE
C TO BE VALID FOR ENTIRE INTEGRATION STEP UPDATE
C A. UPDATE FORCE DEFLECTION FUNCTIONS(SUBROUTINE UPDFDC)UPDATE
C B. TEST FOR LOCKED JOINTS UPDATE
C NOTE: ARGUMENT I WILL BE SET TO -1 TO RESET INTEGRATOR. UPDATE
C UPDATE
C (I=2) AT THE END OF EACH SUCCESSFUL INTEGRATION STEP TO UPDATE
C COMPLETE CALCULATIONS FOR OUTPUT (SUBROUTINE AIRBG3). UPDATE
C UPDATE

IMPLICIT REAL*8(A-H,O-Z) UPDATE
COMMON/CONTRL/ TIME, NSEG, NJNT ,NPL .NBLT ,NBAG,NVEH ,NGRND, UPDATE

* NS,NQ.NSD,NFLXNHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMI4ON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),UI(3,30),U2(3,30).UPDATE

* SEGLP(3,30) .SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) UPDATE
COMMON/DESCRP/ PHI(3.30),W(30),RW(30),SR(4,6O),HA(3,60),HB(3,60), SLIP

0 RPHI(3,30) ,HT(3,3,60).sPRING(5,90) ,VISC(7,90) , UPDATE
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) .JOINTF(30) UPDATE

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),B12(3,3,60),A22(3,3,60),UPDATE
*F(3,30),TQ(3,30).WJ(30),A11(3,3,30) SLIP

COMMON/JBARTZ/ !OJPL( 30) ,MNBLT( 8) .MNSEG( 30) ,MNBAG( 6), UPDATE
*MPL(3,5,30),MBLT(3,5,8),MSEG(3,5,30).MBAG(3,10,6), UPDATE
*NTPL( 5,30),NTBLT( 5,8),NTSEG( 5.30) UPDATE

COMJMON/TABLES/MXNTI ,MXNTB,MXTB1 ,MXTB2,NiTI (50) ,NTAB(1250) ,TAB(4500)UPDATE
COMMON/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(10,40) ,BAGSF(3,20), NCFORC

* PRJNT(7,30) ,NPANEL(5),NPSF,NBSF,NSSF,NBGSF UPDATE
*COMMON/CSTRNT/ A13(3,3,24),A23(3,3,24),E31(3,3,24),B32(3,3,24), UPDATE

* HHT(3,3,12),RK1(3,12),RX2(3,12),QQ(3,12),TQQ(3,12).UPDATE
*RQQ(3,12),HQQ(3,12),SQQ(12),CFQQ(12), UPDATE
*KQ1(12LKXQ2(12),KQTYPE(12) UPDATE

COMMON/TEMPVI/ CRESTTTI(3) ,RlI(3) ,R2I(3) ,JSTOP(4,2,30) UPDATE
COMMON/CEIJLER/ IEULER(30) ,HIR(3,3,90) .ANG(3,30) ,ANG)D(3,30), JDRIFT

N *FE(3,30) .TQE(3,30) ,CONST(5.30) JDRIFT
COMMON/HRNESS/ BAR(15,iOO) ,BB(iOO) ,BBDOT(100) ,PLOSS(2,100), UPDATE

* XLONG(20) ,HTIME(2) ,IBAR(5,100) ,NL(2,100), UPDATE
NPTSPB(20) ,NPTPLY(20) ,NTHENS(20) ,NBLTPH(5) UPDATE

DIMENSION TQTEST(3) ,LOCK(8.3) ,T(3) UPDATE
DATA LOCKI-8, 6, 5, 7,-3,-2,-4, 1, UPDATE

*6,-8, 4,-3, 7,-1,-5, 2, UPDATE
* *5, 4,-8,-2,-1, 7,-6, 3/ UPDATE

* C UPDATE
C CALL AIRBG3 FOR AIRBAG, IF ANY. UPDATE
C UPDATE

IF (NBAG.NE.O) CALLI AIRBG3(I) UPDATE
IF (I.EQ.2) GO TO 42 UPDATE

*CALL ELTIME (1,7) UPDATE
IF (NPL.LE.0) GO TO 13 UPDATE
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C UPDATE

C CALL UPDFDC FOR EACH ALLOWED PLANE-SEGMENT CONTACT. UPDATE
C UPDATE

NPSF = UPDATE
DO 12 J=1,NPL UPDATE
IlK =MNPL(J) UPDATE
IF (NK.LE.O) GO TO 12 UPDATE
DO 11 K =1. IlK UPDATE
NPSF =NPSF+1 UPDATE
NT =NTPL(K,J) UPDATE
NF NTAB(NT+5) UPDATE
CALL UPDFDC(NT) UPDATE
IF (NT.GT.O.OR.TAB(NF+3).EQ.O.O) Go TO 11 UPDATE
CALL IMPULS(1,K,J) UPDATE
I = 1UPDATE

11 CONTINUE UPDATE
12 CONTINUE UPDATE
13 IF (NBLT.LE.O) GO TO 16 UPDATE

*C UPDATE
*C CALL UPDFDC FOR EACH ALLOWED BELT-SEGMENT CONTACT. UPDATE

C UPDATE
DO 15 J=1,NBLT UPDATE
NK =MNBLT(J) UPDATE
IF (NK.LE.O) GO TO 15 UPDATE
DO 14 X = 1,74K UPDATE
NT =NTBLT(K,J) UPDATE
NF NTAB(NT+5) UPDATE
NT6 zNT+6 UPDATE
CALL UPDFDC(NT) UPDATE

C UPDATE
C AND FOR 2ND FUNCTION, IF FULL BELT FRICTION. UPDATE
C UPDATE

14 IF (NF.NE.O) CALL UPDFDC(NT6) UPDATE
15 CONTINUE UPDATE

C UPDATE
C CALL UPDFDC FOR EACH ALLOWED SEGMENT-SEGMENT CONTACT. UPDATE

*C UPDATE
16 NSSF =0 UPDATE

DO 18 J=1,NSEG UPDATE
NK MNSEG(J) UPDATE
IF (NK.LE.O) GO TO 18 UPDATE
DO 17 K =1,N( UPDATE

* SSF =NSSF+1 UPDATE
NT = NTSEG(K,J) UPDATE
NF = NTAB(NT+5) UPDATE
CALL UPDFDC(NT) UPDATE
IF (NT.GT.O.OR.TAB(NF+3).EQ.O.O) GO TO 17 UPDATE
CALL IMPULS(3,K,J) UPDATE
I = -1 UPDATE

17 CONTINUE UPDATE
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a-I
18 CONTINUE UPDATE

IF (NHRNSS.LE.0) GO TO 71 UPDATE
C UPDATE
C CALL UPDFDC FOR EACH BELT OF HARNESS-BELT SYSTEMS. UPDATE
C UPDATE

CALL HPTURB UPDATE
J1 = I UPDATE
KI = 1 UPDATE
DO 70 II=I,NHRNSS UPDATE
IF (NBLTPH(II).LE.0) GO TO 70 UPDATE
J2 = JI + NBLTPH(II) - 1 UPDATE
DO 69 J=JI,J2 UPDATE
IF (NPTPLY(J).LE.0) GO TO 69 UPDATE
NT = NTHRNS(J) UPDATE
CALL UPDFDC(NT) UPDATE
K2 = KI + NPTPLY(J) - 1 UPDATE
DO 68 X=Kl,X2 UPDATE
KI = NL(1,K) UPDATE
NT = IBAR(3,XI) UPDATE
CALL UPDFDC(NT) UPDATE

68 CONTINUE UPDATE
KI = K2+1 UPDATE

69 CONTINUE UPDATE
Ji = J2+1 UPDATE

70 CONTINUE UPDATE
71 IF (NJNT.LE.0) GO TO 37 UPDATE

C UPDATE
C CHECK FOR IMPULSE ON JOINT STOPS UPDATE
C TO BE CALLED IF IN JOINT STOP (JSTOP(1)=I) THIS TIME STEP UPDATE
C BUT NOT IN IN JOINT STOP (JSTOP(2)=O) AT PREVIOUS TIME. UPDATE
C UPDATE

DO 21 K=l,NJNT UPDATE
IF (JNT(K).EQ.0) GO TO 21 UPDATE
IF (IABS(IPIN(K)).NE.4 .AND. VISC(7,3*K-2).EQ.0.0) GO TO 20 UPDATE
DO 19 J=1.3 UPDATE
X3J = 3*X-3+J UPDATE
IF (IABS(IPIN(K)).NE.4) K3J=3*K-2 UPDATE
IF (IABS(IPIN(X)).EQ.4 .AND. VISC(7,K3J).EQ.0.O) GO TO 19 UPDATE
IF (JSTOP(JI1,K).NE.I.OR.JSTOP(J,2,K).NE.0) GO TO 19 UPDATE
CALL IMPULS(4,J,K) UPDATE
I = -I UPDATE

19 JSTOP(J,2,K) = JSTOP(J,1,K) UPDATE
20 IF (IGLOB(K).EQ.0) GO TO 21 UPDATE

NT = IGLOB(K) UPDATE
MT = NTAB(NT+5) UPDATE
NTI = NTAB(NT+2) UPDATE
NTAB(NT+2) = 0 UPDATE
CALL UPDFDC(NT) UPDATE
NT= IABS(NT) UPDATE
NTAB(NT+2) = NT UPDATE
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IF (TAB(MT+3).EQ.O.0) GO TO 21 UPDATE
IF (JSTOP(4,1,K).NE.1.OB.JSTOP(4,2,K).NE.O) GO TO 21 UPDATE
CALL IMPULS(4,4,K) UPDATE
I = 1UPDATE

21 JSTOP(4.2.K) =JSTOP(4,1,K) UPDATE
C UPDATE
C TEST TO LOCK OR UNLOCK JOINTS UPDATE
C UPDATE
C UPDATE
C CONDITIONS TO CHANGE SIGN OF IPIN(J) UPDATE

*C UPDATE
C PINNED UNPI NNE D UPDATE
C LOCKED (-1) !H.TQ! ) Tl (-2) 'TQ! ) TI UPDATE
C UPDATE
C UNLOCKED (+1) !H.TQ' < T2 (+2) !TQ! ( T2 UPDATE
C OR OR UPDATE
C WJ <(T3 WJ < T3 UPDATE
C UPDATE

*DO 28 J=1,NJNT UPDATE
IF (IABS(IPIN(J)).EQ.4) GO TO 28 UPDATE
IF (IPIN(J) 22,28,23 UPDATE

*22 TI= VISC(4,3*J-2) UPDATE
IF (T1.EQ.O.0) GO TO 28 UPDATE
IF (IPIN(J).GT.-1) GOTO 51 SLIP
IF (IPIN(J).GT.-6.AND.IPIN(J).LT.-I) GOTO 51 SLIP
TQM = XDY(HB(1,2*J),D(1,1,J+1),TQ(1,J)) UPDATE
ABSTQM =DABS (TQM) UPDATE
IF (ABSTQM.GT.T1) HA(2,2*J-1) = TQN UPDATE
TQM =ABSTQM UPDATE
GO TO 52 UPDATE

51 TQM =DSQRT(TQ(1,J)**2 + TQ(2,J)**2 + TQ(3,J)**2) UPDATE
IF (TQM.GT.T1) CALL DOT31(HIR(1,1,J),TQ(1,J),HA(1,2*J-1)) UPDATE

52 IF (TQM-T1) 28,28,26 UPDATE
23 T2 = VISC(5,3*J-2) UPDATE

IF (HA(2,2*J).NE.O.0) GO TO 54 UPD~ATE
DO 53 K=1.3 UPDATE

*53 HA(X.2*J-1) =0.0 UPDATE
54 IF (T2.EQ.O.0) GO TO 24 UPDATE

IF (IPIN(J).GE.2.AND.IPIN(J).LE.5) SLIP
* TQM =DSQRT(TQ(1,J)**2.TQ(2,J)*#2+TQ(3,J)**2) SLIP

IF (IPIN(J).EQ.1.OR.IPIN(J).EQ.6.OR.IPIN(J).EQ.7) SLIP
* TQM =DABS(XDY(HB(1,2*J),D(1,1,J+1),TQ(1,J))) SLIP

*IF (TQM-T2) 25,28,28 UPDATE
24 T3 =VISC(6,3*J-2) UPDATE

IF (T3.EQ.O.0) GO TO 28 UPDATE
IF (WJ(J)-T3) 25,28,28 UPDATE

25 CALL IMPLS2(OJ,HB(1,2*J)) UPDATE
I =-1 UPDATE

26 IPIN(J) =-IPIN(J) UPDATE
TMSEC 1000.0*TIME UPDATE
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IPINJ = -IPIN(J) UPDATE
WRITE (6,27) TMSECJ,IPINJ,IPIN(J) UPDATE

27 FORMAT(O AT TIME =',FQ.3,' MSEC, IPIN('.12, BUTLERI

' ) HAS BEEN CHANGED FROM',13,' TO',13) BUTLERI
28 CONTINUE UPDATE

C UPDATE
C TEST TO LOCK OR UNLOCK EULER JOINTS AXES. UPDATE
C USE SAME TEST AS ABOVE BUT ON EACH AXIS SERAATELY. UPDATE
C UPDATE
C IF LOCK(IEULER,K) IS NEGATIVE, AXIS K IS LOCKED; UPDATE
C TO UNLOCK AXIS SET IEULER TO -LOCK(IEULER,K). UPDATE
C UPDATE
C IF LOCK(IEULER,K) IS POSITIVE, AXIS K IS UNLOCKED; UPDATE
C TO LOCK AXIS SET IEULER TO LOCK(IEULER,K). UPDATE
C UPDATE

DO 36 J=1,NJNT UPDATE
IF (IABS(IPIN(J)).NE.4) GO TO 36 UPDATE
JEULER = IEULER(J UPDATE

*CALL DOT31(HIR(1.1,J),TQ(1,J),TQTEST) UPDATE
DO 31 K=1,3 UPDATE
K3J =3*J-3+K UPDATE
NLOCK =LOCK(JEULER.K) UPDATE
IF (NLOCK.GT.O) GO TO 29 UPDATE
IF (VISC(4,K3J).EQ.O.O) GO TO 31 UPDATE
IF (DABS(TQTEST(X)).LE.VISC(4,K3J)) GO TO 31 UPDATE
JEULER =-NLOC( UPDATE
HA(K,2*J-1) =TQTEST(K) UPDATE
GO TO 31 UPDATE

29 IF (HA(K,2*J).EQ.O.0) HA(K,2*J-1) =:0.0 UPDATE
IF (VISC(5,K3J).EQ.O.0) GO TO 30 UPDATE
IF (DABS(TQTEST(K)).LT.VISC(5,K3J)) JEULEE = LOCK UPDATE
GO TO 31 UPDATE

30 IF (VISC(6,X3J).EQ.0.O) GO TO 31 UPDATE
IF (DABS(ANGD(K,J)) .LT.VISC(6,K3J)) JEULER =NLOCK UPDATE

31 CONTINUE UPDATE
IF (JEULER.EQ.IEULER(J)) GO TO 36 UPDATE
TMSEC = 1000.0*TIME UPDATE
WRITE (6,32) TMSEC,JIEULER(J) ,JEULER UPDATE

32 FORMAT('O AT TIME =',Fg.3,' MSEC, IEULER('.I2, BUTLERI
*') HAS BEEN CHANGED FROM',I3,' TO',I3) BUTLER1

IF (JEULER.EQ.8) GO TO 35 UPDATE
IF (IEULER(J).EQ.7) GO TO 35 UPDATE

* IF (IEULER(J).EQ.6 .AND. (JEULER.EQ.2.OR.JEULER.EQ.1)) GO TO 35 UPDATE
IF (IEULEfl(J).EQ.5 AND. (JEULER.EQ.3.OR.JEULER.EQ.1)) GO TO 35 UPDATE
IF (IEULER(J).EQ.4 .AND. (JEULER.EQ.3.OR.JEULER.EQ.2)) GO TO 35 UPDATE
MODE =-1 UPDATE
K =JEULER UPDATE

IF (K.GT.3) GO TO 33 UPDATE
*IF (X.EQ.2) GO TO 34 UPDATE

K4 =4-K UPDATE
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CALL CROSS (HIR(1,K4,J) ,HIR(1,2,J) ,T) UPDATE
IEULER(J) = 8 UPDATE
IPIN(J) =4 UPDATE
CALL IMPLS2(MODE,J,T) UPDATE
I = -1 UPDATE
GO TO 35 UPDATE

33 MODE = 1 UPDATE
K =K-3 UPDATE
IF (K.GT.3) MODE=O UPDATE

34 IEULER(J = 8 UPDATE
IPIN(J) =4 UPDATE
CALL IMPLS2(MODE,J,HIR(1,K,J)) UPDATE
1 = 1 UPDATE

35 IEULER(J) =JEULER UPDATE
IPIN(J) =4 UPDATE
IF (IEULER(J).NE.B) IPIN(J) = -4 UPDATE

C GET SINE AND COSINE OF MUTATION IF IEULER GOES TO STATE 2 JDRIFT
CALL EJOINT(-1,J) JDRIFT

*IF(JEULER.NE.2) GOTO 36 JDRIFT
TQM=ANG(2.J) +CONST(2,J) JDRIFT
CONST(4,J) = DCOS(TQM) JDRIFT
CONST(5,J) =DSIN(TQM) JDRIFT

36 CONTINUE UPDATE
DO 90 J = 1NJNT SLIP
IF (IABS(IPIN(J)).LE.4) GO TO 90 SLIP
IF (IEULER(J).GE.0) GO TO 90 SLIP
IF (CONST(1,J).EQ.0.O.AND.CONST(2,J).EQ.0.O) GO TO 90 SLIP
M = JNT(J) SLIP
FTEST =XDY(HT(1,3,2*J-1),D(1,1,M),F(1,J)) SLIP
IF (FTEST.GE.CONST(1,J).AND.FTEST.LE.CONST(2,J)) GO TO 90 SLIP
IEULER(J) =0 SLIP
TMSEC =1000.0*TIME SLIP
WRITE (6,88) TMSEC,J SLIP

88 FORMAT(/O AT TIME =',Fg.3,' MSEC, JOINT ',13,' HAS BEEN', SLIP
*' UNLOCKED AND ALLOWED TO SLIP.'/) SLIP

90 CONTINUE SLIP
C F IS THE FORCE ON SEGMENT J41, - F IS ON SEGMENT M SLIP
C UPDATE

37 IF (NQ.LE.0) GO TO 41 UPDATE
DO 40 K=1,NQ UPDATE
IF (KQTYPE(K).LT.3) GO TO 40 UPDATE
IF (KQTYPE(K).GT.4) GO TO 40 UPDATE
IF (CFQQ(K).LT.0.0) KQTYPE(K) = -KQTYPE(K) UPDATE
IF (CFQQ(K).LT.0O) GO TO 39 UPDATE

C UPDATE
C TEST IF ROLLING CONSTRAINT SHOULD BE SLIDING AND VICE VERSA. UPDATE
C UPDATE

Qff = -XDY(TQQ(I,K),HHT(I,1,K),QQ(1,K)) UPDATE
IF (NPRT(24).NE.0) WRITE (6,38) KQTYPE(K),KQI(K),KQ2(K), UPDATE

* (RK1(II,K) .11=1,3) ,(RK2(II,K) .11=1,3), UPDATE

402

0i



- -- - -w moeWEWWWN V w

* ((HHT(IIJ,K) ,J=1,3) .11=1,3), UPDATE
* (QQ(II,K) ,II=1,3) ,(TQQ(II,K) .11=1,3), (RQQ(II,X) .11=1,3), UPDATE

(HQQ(II,K) ,II-1,3) ,SQQ(X) ICFQQ(K) .QN UPDATE
38 FORMAT('0 UPDATE ROLL-SLIDE TEST'/(2X,gG14.6)) UPDATE

IF (QN.LT.O.0) KQTYPE(K) z -4 UPDATE
IF (QN.LT.0.0) GO TO 39 UPDATE
QDOTQ =QQ(1,K)**2 + QQ(2,K)**2 + QQ(3,K)**2 UPDATE
QT =DSQRT(QDOTQ-QN**2) UPDATE
IF (KQTYPE(K).EQ.3 .AND. QT.LE.CFQQ(K)*QN) GO TO 40 UPDATE
IF (KQTYPE(K).EQ.4 .AND. QT.GE.O.9*CFQQ(XO*QN) GO TO 40 UPDATE
KQTYPE(K) =7-KQTYPE(K) UPDATE

39 CALL OUTPUT(0) UPDATE
CALL SETUP2 UPDATE
CALL DAUX(K) UPDATE
IF (NPRT(24) .NE.0) CALL OUTPUT(l) UPDAC!
IF (NPRT( 3).NE.0) CALL PRINT (6HUPDATE) UPDATE
I = -1 UPDATE

40 CONTINUE UPDATE
41 CALL ELTIhE(2,7) UPDATE
42 RETURN UPDATE

END UPDATE
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SUBROUTINE UPDFDC (M) UPDFDC
C REV 111.2 08/08/84REVIII L
C UPDATE FORCE DEFLECTION CURVE DEFINITION THAT IS DEFINED UPDFDC IN

C IN LOCATION M OF NTAB ARRAY. SUBROUTINE ASSUMES THAT UPDFDC

C ASUCCESSFUL INTEGRATION STEP HAS JUST BEEN COMPLETED AND UPDFDC

C WILL COMPUTE ENTIRE CURVE DEFINITION TO BE VALID FOR NEXT STEP. UPDFDC

IMPLICIT REAL*8(A-H,O-Z) UPDFDC
COMMON/TABLES/MXNTI ,MXN'B,MXTBI,MXTB2,NTI (50) ,NTAB(1250) .TAB(4500)DIMENB

L =NTAB(M) UPDFDC
IF (L.EQ.O) GO TO 99 UPDFDC
D =TAB(L) UPDFDC
IF (D.LT.O.O) D = 0.0 UPDFDC
DLAST =TAB(L+1) UPDFDC
IF (D.EQ.DLAST) GO TO 99 UPDFDC O

DOUBIC =TAB(L+6) TJPDFDC
IF (D.EQ.DCUBIC) GO TO 98 UPDFDC
AREA =TAB(L+2) UPDFDC
R.LAST = TAB(L+3) UPDFDC
GLAST =TAB(L+4) UPDFDC
DIG = TAB(L+5) UPDFDC
DGO =DIG UPDFDC
DREF =TAB(L+7) UPDFDC
DMAX = TAB(L+8) UPDFDC
DINER = TAB(L+9) UPDFDC

'4FDMAX =TAB(L'+lO) UPDFDC
DCO =TAB(L+18) UPDFDC
LQ =L+11 UPDFDC
LC = L+14 UPDFDC
IF (NTAB(M+1).LT.O) GO TO 98 UPDFDC
IF (D-DCUBIC) 10,98.20 UPDFDC

C UPDFDC
C D ( DCUBIC, DEFINE NEW CUBIC UPDFDC
C Y(X) = AO +Al*(X-Xl) + A2*(X-Xl)*t2 + A3v(X-Xl)**3 UPDFDC
C WHOSE DERIVATIVE IS UPDFDC
C Y'(X) = Al + 2*A2*(X-XI) + 3*A3+(X-Xl)I.*2 UPDFDC
C UPDFDC

10 Xl = DMAX1 (D,DG) UPDFDC
X2 = DREF UPDFDC

C UPDFDC
C IF INERTIAL SPIKE EXISTS AND IF DIMAX < DREF , DROP INERTIAL SPIKEUPDFDC

0NI = NTAB(M+2) UPDFDC
IF (NI.GT.0.AND.TAB(NI+3) .GT.O.O.AND.DREF.GT.TAB(NI+3))NTAB(M+2)=OUPDFDC
DX =X2-X1 UPDFDC
X X1-DG UPDFDC
Yl = TAB(LQ) +X *(TAB(LQ+l)+X *TAB(LQ+2)) UPDFDC
YIP = TAB(LQ+1)+2.O*X *TAB(LQ+2) UPDFDC

*X2DOT =0.0 UPDFDC
CALL FRCDFL (X2,X2DOT,MO,Y2P,ELOSS) UPDFDC
CALL FRCDFL (X2,X2DOT,M,l,Y2 ,ELOSS) UPDFDC
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DCUBIC =XI UPDFDC
DCO =DCUBIC UPDFDC

4 C UPDFDC
C AO = Y(Xl) (THE VALUE OF THE QUADRATIC AT Xl) UPDFDC
c Al =Y'(Xl) (THE DERIVATIVE OF THE QUADRATIC AT Xl) UPDFDC

* C UPDFDC
AO =Y1 UPDFDC
Al =YiP UPDFDC

C UPDFDC
C SOLVE SIMULTANEOUSLY FOR A2 AND A3 UPDFDC
C A2*(X2-Xl)**2 + A3*(X2-Xl)**3 =Y(X2)-AO-Al*(X2-X1) UPDFDC
C 2*A2*(X2-X1) + 3*A3*(X2-Xl)**2 = Y'(X2)-Al UPDFDC
C UPDFDC

R13 (Y2 -Yl -Y1P*DX)/DX**2 UPDFDC
R23 =(Y2P -YIP)/DX UPDFDC
A2 =3.0*R13 - R23 UPDFDC
A3 =(R23 - 2.O*R13)/DX UPDFDC

o UPDFDC
C IF LOCAL MINIMUN OF CUBIC (ABSCISSA VALUE WHERE Y'(X) = 0) UPDFDC
C LIES BETWEEN DCUBIC AND DREF AND IS NEGATIVE, THEN REPLACE UPDFDC
C CUBIC DEFINITION WITH STRAIGHT LINE BETWEEN (Xl,Y1) AND (X2,Y2). UPDFDC
C UPDFDC

IF (A3.NE.O.O) GO TO 14 UPDFDC
R2 =-0.5*Al/A2 UPDFDC
GO TO 15 UPDFDC

14 A33 3.0*A3 UPDFDC
DISC A2**2-A1*A33 UPDFDC
IF (DISC.LT.O.O) GO TO 13 UPDFDC
SQDISC = DSQRT(DISC) UPDFDC
Ri (-A2+SQDISC)/A33 UPDFDC
IF (Rl.LE.O.O.OR.Rl.GE.DX) GO TOl11 UPDFDC
FRI= AO+Rl*(Al+Rl*(A2+Rl*A3)) UPDFDC
IF (FRI.LT.O.O) GO TO 12 UPDFDC

11 R2 = (-A2-SQDISC)/A33 UPDFDC
15 IF (R2.LE.O.O.OR.R2.GE.DX) GO TO 13 UPDFDC

FR2 = AO4R2*(A1+R2*(A2+R2*A3)) UPDFDC
*IF (FR2.GE.0) GO TO 13 UPDFDC

12 AO =Y1 UPDFDC
Al = (Y2-Y1)/DX UPDFDC
A2 =0.0 UPDFDC
A3 =0.0 UPDFDC

13 TAB(LC) =AO UPDFDC
*TAB(LC+l) =Al UPDFDC

TAB(LC+2) = A2 UPDFDC
TAB(LC+3) = 3UPDFDC
TAB(L +6) =DCUBIC UPDFDC
TAB(L+18) = DCO UPDFDC
GO TO 98 UPDFDC

20 IF (D-DREF) 21,21,30 UPDFDC
C UPDFDC
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C DCUBIC < D < DREF, DEFINE NEW QUADRATIC FROM CUBIC CURVE. UPDFDC
C UPDFDC

21 X D-DCO UPDFDC
Y2 TAB(LC)4X*(TAB(LC+1)+X*(TAB(LC+2)+X*TAB(LC+3))) UPDFDC
Xl DCUBIC - DG UPDFDC
AREA = Xl*(TAB(LQ)+Xl*(TAB(LQ+1)/2.04X1*TAB(LQ+2)/3.O)) UPDFDC

+ X*(TAB(LC).X*(TAB(LC+1)/2.O+!,'(TAB(LC+2)/3.O+X*TAB(LC+3)/4.0)))UPDFDC
X = DCUBIC - DCO UPDFDC
IF (X.NE.0) AREA =AREA UPDFDC
*-X*(TAB(LC)+X*(TAB(LC+1)/2.O+X*(TAB(LC+2)/3.0.X*TAB(LC+3)/4.0)))UPDFDC

GO TO 31 UPDFDC
o UPDFDC
C DREF < D, DEFINE NEW QUADRATIC FROM BASE CURVE. UPDFDC
C UPDFDC
C IF DINER < D . REMOVE INFRTIAL SPIKE UPDFDC
C UPDFDC

30 IF (NTAB(M+2).GT.0 .AND. D.GE.DINER) NTAB(M+2) 0 UPDFDC
NR = NTAB(M+3) UPDFDC
RLAST =1.0 UPDFDC
IF (NR.GT.O ) BLAST =EVALFD(D,NR,1) UPDFDC
IF (RLAST.NE.1.0) GO TO 39 UPDFDC

C UPDFDC
C R = 1. USE BASE CURVE FOR UNLOADING UPDFDC
C UPDFDC

DG =0.0 UPDFDC
DCUBIC =0.0 UPDFDC
DREF = 0.0 UPDFDC
AO= 0.0 UPDFDC
Al =0.0 UPDFDC
A2 =0.0 UPDFDC
GO TO 32 UPDFDC

39 NG = NTAB(M+4) UPDFDC
GLAST =0.0 UPDFDC
IF (NG.GT.0 ) GILAST =EVALFD(D,NG,1) UPDFDC
NB =NTAB(M+1) UPDFDC
DO = TAB(NB) UPDFDC
DIG =DO + GLAST*(D-DO) UPDFDC
Y2 = EVALFD(D, NB,1) UPDFDC
NI =NTAB(M+2) UPDFDC
IF (NI.GT.O) Y2 =Y2+EVALFD(D,NI,1) UPDFDC
AREA =EVALFD(D,NB,2) UPDFDC

*DREF =D UPDFDC
31 DCUBIC = D UPDFDC

X1 = DG UPDFDC
X2 =D UPDFDC
DX =X2-Xl UPDFDC
YI = 0.0 UPDFDC
RAREA = RLAST*AREA UPDFDC

C UPDFDC
C COMPUTE UNLOADING QUADRATIC COEFFICIENTS SUCH THAT UPDFDC
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C ENDPOINT DERIVATES ARE NON-NEGATIVE. UPDFDC
C UPDFDC

AO =0.0 UPDFDC
Al =2.O/DX*(3.O*RAREA/DX-Y2) IJPDFDC
IF (Al.LT.O.O) Al = 0.0 UPDFDC
A2 = (Y2/DX-AI)/DX UPDFDC
IF (A.GE.0.0) GO TO 32 UPDFDC
Al =Y2/DX UPDFDC
A2 =0.0 UPDFDC

C UPDFDC
C RESTORE TAB VALUES THAT MAY HAVE BEEN CHANGED UPDFDC

* C UPDFDC
32 TAB(L+2) =AREA UPDFDC

TAB(L+3) =RLAST UPDFDC
TAB(L+4) =GLAST UPDFDC
TAB(L+5) =DO UPDFDC
TAB(L+6) =DCUBIC UPDFDC
TAB(L+7) =DREF UPDFDC

*TAB(LQ) =AO UPDFDC
TAB(LQ+l) =Al UPDFDC

'pTAB(LQ+2) =A2 UPDFDC
98 TAB(L+l) =D UPDFDC

IF (D.GT.DGO AND. DLAST.LE.DGO) M=-M UPDFDC
99 RETURN UPDFDC

END UPDFDC
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SUBROUTINE VEHPOS VEHPOS
C REV IV 07/23/86TWOPI
C COMPUTES COMPONENTS OF VEHICLE ACCELERATIONS ONLY AS A FUNCTION VEHPOS
C OF TIME USING DATA AND TABLES PRODUCED BY SUBROUTINE VINPUT. VEHPOS
C VEHPOS 4

IMPLICIT REAL*8 (A-H,O-Z) VEHPOS
COMMON/CONTRL/ TIME,NSEG,NJNT ,NPL,NBLT,NBAG,NVEH,NGRND, VEHPOS

NS,NQNSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30).WMEG(3.30),WMEGD(3,30),U1(3,30),U2(3,30).VEHPOS

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYN(30) VEHPOS
COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) ,AXV(3.6) ,VATAB(6,501.6). VEHICL

VTO(6) ,VDT(6) ,TIMEV(6) ,OMEGV(6) ,NVTAB(6) ,INDXV(6) VEHPOS
COMMON/CNSNTS/ PI,RADIAN,G.THIRD,EPS(24), VEHPOS

*UNITL,UNITM,UNITT.GRAVTY(3),TWOPI TWOPI
DIMENSION AX(3) VEHPOS
T = TIME VEHPOS
M =1 VEHPOS

15 DO 16 I=1,3 VEHPOS
*16 AX(I) = AXV(I,M) VEHPOS

ATO = VTO(M) VEHPOS
ADT =VDT(M) VEHPOS
VTIME = TIMEV(M) VEHPOS
OMEG =OMEGV(M) VEHPOS
NATAB =NVTAB(M) VEHPOS
K =INDXV(M) VEHPOS
IF(NATAB.NE.0) GO TO 20 VEHPOS

c VEHPOS
C HALF-SINE WAVE DECELERATION VEHPOS
C VEHPOS

IF(T.GT.VTIME) T=VTIME VEHPOS
WT OMEG*T VEHPOS

SWT =DSIN(WT) VEIIPOS
DO 10 1=1,3 VEHPOS
AW = AX(I)*OMEG VEHPOS
SEGLA(I,K) = -AW*OMEG*SWT VEHPOS

10 WMEGD(I,K) = 0.0 VERPOS
-wGO TO 99 VEHPOS

20 IF (NATAB.LT.0) GO TO 30 VEHPOS
C VERPOS
C UNIDIRECTIONAL DECELERATION VEHPOS
C VEHPOS

IF (T.LT.VTIME) GO TO 21 VEHPOS
0c VEHPOS

C TIME POINT EXCEEDS TABLE, USE LAST VALUES OF ACCELERATION. VEHPOS
C VEHPOS

ACO = VATAB(1,NATAB,M) VEHPOS
GO TO 25 VEHPOS

C VEHPOS
c USE QUADRATIC INTERPOLATION FROM TABLES FOR CURRENT VALUE OF VEHPUS

TIME TO BE CONSISTENT WITH SIMPSON INTEGRATION OF TABLES. VEHPOS
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C VEHPOS
21 J= 0.5*(T-ATO)/ADT +1.0 VEHFOS

XX =T/ADT -DFLOAT(2'J-1) VERPOS
Xl =XK.1.0 VEHPOS
X3 =XK-1.O VEHPOS
ACO O.5*XK*X3*VATAB(1,2*J-1,M) VEHPOS

- X3*Xl*VATAB(1,2*J M) VEHPOS
+ o.5*XK*Xl*VATAB(1,2*J+1,M) VEHPOS

C VEHPOS
C COMPONENTS OF VEHICLE ACCELERATION. VEHPOS
C VEHPOS

25 DO 29 I=1,3 VEHPOS
SEGLA(I,K) z-G*AX(I)*ACO VEHPOS

*29 WMEGD(I,K) =0.0 VEHPOS
GO TO 99 VEHPOS

C VEHPOS
I C OMNIDIRECTIONAL DECELERATION VEHPOS

C VEHPOS

030 J =(TIME-ATO)/ADT + 1.0 VEHPOS
IF (J.GE.-NATAB) GO TO 32 VEHPOS

'1- VEHPOS
C INTERPOLATION FROM VINPUT TABLES OF COMPONENTS OF VEHICLE VEHPOS
C LINEAR AND ANGULAR ACCELERATION. VEHPOS
C VEJIPOS

TJ = ATO +DFLOAT(J-1)*ADT VEMPOS
DLT = TIME-TJ VEHPOS
Rl = DLT/ADT VEHPOS
R2 = 1.0-RI VEHPOS
DO 31 I=1,3 VEHPOS
SEGLA(I,K) = -G*(VATAB(I ,J+1.M)*Rl + VATAB(I ,J,M)*R2) VEHPOS

31 WMEGD(I,K) = RADIAN*(VATAB(I+3,J41,M)*Rl + VATAB(I.3,J,M)*R2) VEHPOS
GO TO 99 VEHPOS

C VEHPOS
c TIME POINT EXCEEDS TABLE, USE LAST VALUES OF ACCELERATION. VEHPOS
C VEHPOS

32 J NATAB VEHPOS
*DO 33 I=1,3 VEHPOS

SEGLA(I,K) = -G*VATAl(I uJ,M) VEHPOS
33 WMEGD(I,K) = RADIAN*VATAB(I+3,J,M) VEHPOS

99 M =M+1 VEHPOS
IF (M.LE.6 .AND. INDXV(M).NE.O) GO TO 15 VEHPOS

RETURN VEHPOS
*END VEHPOS
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SUBROUTINE VINPUT V INPUT
cREV IV 07/24/86SLIP

C PERFORMS CARD INPUT AND COMPUTES DATA AND TABLES REQUIRED BY VINPUT
C SUBROUTINE VEHPOS TO INTEGRATE THE CRASH VEHICLE MOTION FOR ONE OFYINPUT
C THREE PERMISSABLE OPTIONS: VINPUT
C (1) HALF SINE-WAVE LINEAR DECELERATION IMPULSE VINPUT
C (2) UNIDIRECTIONAL LINEAR DECELERATION TABULAR INPUT VINPUT
C (3) OMNIDIRECTIONAL LINEAR AND ANGULAR ACCELERATION TABULAR VINPUT
C INPUT (6 DEGREES OF FREEDOM VEHICLE MOTION) VINPUT
C V INPUT

IMPLICIT REAL*8 (A-H,O-Z) VINPUT
COMMON/CONTRL/ TIME,NSEG,NJNT.NPL,NBLT,NBAG,NVEH,NGRND, VINPUT

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF,NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),Ul(3,30).U2(3,30),VINPUT

* SEGLP(3,30) ,SEGLV(3, 30) ,SEGLA(3,30) ,NSYM(30) VINPUT
COMMON/DESCRP/ PHI(3,30) .W(30) ,RW(30) ,SR(4,60) ,HA(3,60) ,HB(3.60) , SLIP

RPHI(3,30),HT(3,3,60),SPRING(5,90),VISC(7,90), VINPUT

* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) VINPUT
COMMON/VPOSTN/ ZPLT(3) ,SPLT(3) .AXV(3,6) ,VATAB(6,501,6), VEHICL

* VTO(6) ,VDT(6) .TIMEV(6) ,OMEGV(6) ,NVTAB(6) .INDXV(6) VINPUT
COMMON/TEMPVS/ XO(3) ,XDOTO(3) ,XCOMP(3) ,XVCOMP(3) ,ANGLE(3), VINPUT

ATAB(15,501),DVEH(3,3),VMEG(3),VMEGD(3), VEHICL
XACOMP(3),THET(3),AX(3),F(5,101),XYZ(1O3,6),TT(103),CHG;III
VIPS.VMPH,ATO,ADTVTIME,OMEG,NATAB VINPUT

* SP(5,101,4).Ql(101.4),Al(3),WI(4),QD(4).QC(4) JTF984
4COMMON/INTEST/ SGTEST(3.4,30) ,XTEST(3,120) ,SEGT(120) ,REGT(120) VINPUT

REAL SEGT VINPUT
COMMON/CNSNTS/ PI,RADIAN,G,THIRDEPS(24). VINPUT

*UNITL,UNITM,UNITT,GRAVTY(3),TWOPI TWOPI

COMMON/TITLES/ DATE(3) ,COMENT(40) ,VPSTTL(20) ,BDYTTL(5), VINPUT
BLTTTL(5,8) ,PLTTL(5,30),BAGTTL(5.6) ,SEG(30), VINPUT

*JOINT(3OLCGS(30),JS(30) VINPUT
REAL DATE, COMENT ,VPSTTL ,BDYTTL ,BLTTTL,.PLTTL ,BAGTTL ,SEG ,JOINT VINPUT
LOGICAL*1 CGS,JS VINPUT
DIMENSION IDYPR(3) VI NPUT

~.- ~REAL VEH(6) .GRND VINPUT
* DATA VEH/4HVEH1 ,4HVEH2 ,4HVEH3 ,4HVEH4,4HVEH5 ,4HVEH / ,GRND/4HGRND/ VINPUT

DATA IDYPR/3,2,1/ VINPUT
DATA MXTAB2/99/,MXTAB3/501/,MXTAB4/101/ MISC

C VI NPUT
C READ AND PRINT CONTENTS OF CARDS C.1 AND C.2 VINPUT
c VINPUT

*NVEH =NSEG VINPUT
NVH = 0 VINPUT y
DO 11 1=1,6 VINPUT 0

11 INDXV(I) =0 VINPUT
12 READ (5,13) VPSTTL VINPUT
13 FORMAT (20A4) VINPUT

READ(5.14) ANGLE,VIPS,VTIME,XO,NATAB,ATO,ADT,MSEG VINPUT
14 FORMAT(8F6.O,I6,2F6.O,I6) VINPUT
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INTAB IABS(NATAB) CHGIII
IF (NATAB.GT.O.AND.INTAB.GT.MXTAB2) STOP 79 MISC
WRITE (6,15) NPG,VPSTTL,ANGLE,VIPSPVTIME,XO,NATAB,ATO,ADT,MSEG PAGE
NPG =NPG+l PAGE

15 FORMAT('l VEHICLE DECELERATION INPUTS' ,94X,'PAGE' ,15/120X, PAGE
*'CARDS C'/3X,20A4// PAGE

*7X.'YAW',gX,'PITCH',7X,'ROLL'.BX.'VIPS',BX,'VTIME',7X,'XO(X)'.VINPUT

*7X,'XO(Y)',7X,'XO(Z)',2X,'NATAB',6X,'ATO',QX,'ADT',4X,'MSEG'/ VINPUT
* 8F12.3 15 ,2X,2F12 .6,I5) VINPUT

DAl =ANGLE(1)*RADIAN VINPUT
DA2 = ANGLE(2)*RADIAN VINPUT
AX(3) =DCOS(DA2) VINPUT
AX(1) = DCOS(DAI)*AX(3) VINPUT
AX(2) =DSIN(DA1)*AX(3) VINPUT
AX(3) =DSIN(DA2) VINPUT
IF(NATAB.NE.O) GO TO 18 VIIPUT

C VI IIUT
C HALF-SINE WAVE DECELERATION VINPUT
C VI NPUT

OMEG =PI/VTIME VINPUT
AT =O.5*VIPS/OMEG VINPUT
IF (VIPS.LT.O.O) VIPS = 0.0 VINPUT
DO 16 I=1,3 VINPUT
XACOMP(I) 0.0 VINPUT
XDOTO(I) VIPS*AX(I) VINPUT

16 AX(I) =AT*AX(I) VINPUT
WRITE (6,17) VIPS.UNITL,UNITT,ANGLE,VTIMEUNITT VINPUT

17 FORMAT('O PASSENGER COMPARTMENT DISPLACEMENT HISTORY'/ VINPUT
ANALYTICAL HALF-SINE WAVE DECELERATION'/ VINPUT

-JVO=',F8.3,lX,A4,'/',A4,', OBLIQUE ANGLES =',3F7.2, VINPUT
* 'DEGREES, TIME DURATION =',P7.3,1X,A4//) VINPUT

GO TO 28 VINPUT
18 IF (NATAB.LT.0) GO TO 31 VINPUT

C VINPUT
C FOR UN -ECTIONAL VEHICLE MOTION VINPUT
C READ LI AR DECELERATION TABLES FROM CARDS C.3 VINPUT
C VINPUT

READ (5,19) (ATAB(1,I),I=1,NATAB) VINPU
19 FORMAT (12F6.0) VINPUT

C VI EPUT
C EXTEND TABLE IF NECESSARY SUCH THAT NATAB IS ODD AND VINPUT
C LAST ENTRY NEED NOT BE ZERO. IF TABLE SIZE IS EXCEEDED ON TIME, VINPUT
C VALUE OF LAST ENTRY WILL BE USED. VINPUT
C VINPUT

IF (MOD(NATAB,2).EQ.1) GO0 TO 20 VINPUT
ATAB(1,NATAB41) =ATAB(1,NATAB) VINPUT
NATAB = NATAB~l VI NPUT

20 VTIME =ADT *DFLOAT(NATAB-1) VINPUT
C VINPUT

40 C USING SIMPSON'S INTEGRATION, COMPUTE VELOCITY AND DISPLACEMENT VINPUT
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C TABLE FOR NATAB EQUALLY SPACED (ADT) TIME POINTS. VINPUT
C FOR I=1,NATAB VINPUT
c ATAB(1,I) =LINEAR DECELERATION (G'S) VINPUT
C ATAB(2,I) = LINEAR VELOCITY (L UNITS/T UNITS) VINPUT
c ATAB(3,I) =LINEAR DISPLACEMENT (L UNITS) VINPUT
C VI NPUT

ATAB(2,1) =VIPS VINPUT
ATAB(3,1) =0.0 VINPUT
DAI ADT/3.O VINPUT
DA2 =ADT/12.O VINPUT
UNITS =-G VI NPUT
DO 22 J=2.3 VINPUT
DO 21 I=2,NATAB,2 VINPUT
Fl =ATAB(J-1,I-1) * UNITS VINPUT
F2 zATAB(J-1,I ) * UNITS VINPUT
F3 =ATAB(J-1,I.1) * UNITS VINPUT
ATAB(J,I ) =ATAB(J,I-1) +DA2*(5.ONFl+B.0*F2-F3) VINPUT

21 ATAB(J,I+1) =ATAB(J,I-l) + DAI*( Fl+4.0*F24F3) VINPUT
22 UNITS =1.0 VINPUT

C VI NPUT
C PRINT TABLES VI NPUT
C VI NPUT

WRITE (6,23) (UNITL,UNITT,UNITL,I=1,2) VINPUT
23 FORMAT('0 UNIDIRECTIONAL VEHICLE POSITION TABLES'// VINPUJT

* 2(' TIME ACC VELOCITY POSITION '/ VINPUT
* 2(' (MSEC) (a) (',A4,'/'.A4,')',5X,'(',A4,')',4X)/)VINPUT

DO 26 J=1,50 VINPUT
IF (J.GT.NATAB) GO TO 26 VINPUT
Ti =(ATO + DFLOAT(J-1)*ADT)*1000.O VINPUT
IF (J'50.LE.NATAB) GO TO 25 VINPUT
WRITE (6,24) T1.(ATAB(I,J),I=1,3) VIJPtYT

24 FORMAT(2(F1l.5,FIO.2,F3.4,F3.5,3X)) VINPUT
GO TO 26 VINPUT

25 T2 =(ATO + DFLOAT(J+49)*ADT)*lOO0.0 VINPUT
WRITE (6,24) T1I(ATAB(I,J),I=1,3),T2,(ATAB(I,J+50),Iz1,3) VINPUT

26 CONTINUE VI IPUT
C VINPUT
C INITIALIZATION VI EPUT
C VINPUT

DO 27 I=1,3 VINPUT
XACOMP(I) =-G*AX(I)*ATAB(1,l) VINPUT

27 XDOTO(I)= VIPS*AX(I) VINPUT
28 DO 30 I=1,3 VINPUT

DO 29 J=1,3 VINPU
29 DVEH(I,J) =0.0 VINPUT

DVEH(I,I) =1.0 ViINPUT
VMEGD(I) 0.0 VINPUT

30 VMEG(I) =0.0 VINPUT
"0GO TO 64 VINPUT

VC VINPUT
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C FOR OMNIDIRECTIONAL (6 DEGREES OF FREEDOM) VEHICLE MOTION VINPUT
o READ LINEAR DECELERATION AND ANGULAR ACCELERATION TABLES VINPUT
o FROM CARDS C.2.B AND C.4. CHGIII
C VI NPUT

31 MATAB =-NATAB VINPUT
READ (5,32) LTYPE,LFITNPTS,(VMEG(I),I=1,3) VINPUT

32 FORMAT (316,22X,3FI0.0) VINPUT
IF (MATAB.GT.MXTAB3) STOP 80 MISC
IF (LTYPE.SQ.2.A1ND.LFIT.LT.1) STOP 82 CHOIII
IF (LTYPE.EQ.1.AND.LFIT.LT.2) STOP 83 V'EHICL
IF (LTYPE.GT.0) GO TO 34 VI IPUT
READ (5,33) ((ATAB(I,J),I=1,3),(ATAB(I,J),I=10,12),J=1,MATAB) VINPUT

33 FORMAT (1OX,6F10.O) VINPUT
ISKIP =0 VINPUT
GO TO 46 VINPUT

C CHGIII
C FOR SPLINE FIT VEHICLE MOTION CHGIII
C READ DATA FROM CARDS C.5. CHGIII

N C CHGIII
*34 LPTS =LTYPE-1 + NPTS VINPUT

IF (NPTS.GT.MXTAB3) STOP 84 MISC
READ (5,35) (TT(I),(XYZ(I,J),J=1,6),I=1,LPTS) VINPUT

35 FORMAT (7F10.O) VINPUT
WRITE (6,36) LTYPE,LFIT,NPTS CHGIII

36 FORMAT ('0 SPLINE FIT TABULAR INPUT'// CHGIII
3X,'LTYPE =',I6,' LFIT M'I, PTS c',161) CHGIII

IF (LTYPE.EQ.2) WRITE(6,701) UNITL,UNITT,TT(1),(XYZ(1,J),J=1,6) CHGIII
IF (LTYPE.EQ.3) WRITE(6,702) UNITL,UNITT,TT(1),(KYZ(1,J),J=1,8), CHGIII
UNITL,UNITT,UNITT,UNITT,TT(2),(XYZ(2,J),J=1,6) CHGIII

701 FORMAT(32X ,'INITIAL LINEAR POSITION (',A4,')-.17X,'INITIAL ANGULACHOIII
*R POSITION (DEG)',/.3X,'TIME(',A4,')=',Fg.4,3X,2('X=',Fl0.3,2X, JTF984
* 'Y=',Flo.3,2X.'Z=',FlO.3,8X)./) CHGIII

702 FORMAT(32X. 'INITIAL LINEAR POSITION (',A4,')',17X,'INITIAL ANGULACHGIII
*R POSITION (DEG)',/,3X,'TIME(',A4,')=',F9.4,3X,2('X=',F1O.3,2X. JTF984
* 'Y='.FlO.3,2X,'Z='.FIO.3,8X),/,3OX, 'INITIAL LINEAR VELOCITY (',CHGIII
* A4,'/'.A4.')',12X,'INITIAL ANGULAR VELOCITY (DEG/',A4,')', CHGIII

*F1O.2,2X,'Z=',FlO.2.8X),/) CHGIII
IF (LTYPE.EQ.1) WRITE(6,703) UNITLUNITT CHGIII
IF (LTYPE.EQ.2) WRITE(6,704) UNITL.UNITT.UNITT.UNITT CHGI II
IF (LTYPE.EQ.3) WRITE(6,705) UNITT.UNITT VEHICL

703 FORMAT(29X ,'LINEAR POSITION (',A4,') ',21X, 'ANGULAR POSITION (DECHGIII
*G)', /,5X,'TIME(',A4,')',11X,'X',11X,'Y',11X,'Z',18X,'YAW',8X, VEHICL

**'PITCH',8X,'ROLL') VEHICL
704 FORMAT(26X,'LINEAR VELOCITY ('.A4,'/',A4,')',1OX, CHGIII

* 'ANGULAR VELOCITY (DEG/',A4,')',/,5X,'TIME(',A4,')', CHGIII
1 1lX,2 ('X' ,I1X, 'Y' ,iX, 'z' , 1X) ) CR0111

705 FORMAT(26X,'LINEAR DECELERATION (G''S)',15X, VEHICL
* 'ANGULAR ACCELERITION (DEG/',A4,'**2)',/,5X,'TIME(',A4,')', CHGIII
* l1X,2('X' ,11X,"'. 11X,'Z',19X)) CHGIII
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IF0TP.Q1 RT(,0)(TI.XZIJ,=.)IILT) CGI

IF (LTYPE.EQ.2) WRITE(6,706) (TT(I),(XYZ(IJ),J=1,6),I=1.LPTS) CHGIII
IF (1LTYPE.EQ.2) WRITE(6,706) (TT(I),(XYZ(I,J),J=1,8),I=3,LPTS) CHGIII

706 FORMAT(1X,F12.5.OX,3F12.3,8X,3F12.3) CHGIII
DO 37 1=1,3 VINPUT
Xo(I) =XYZ(1,I) VNU
XDOT0(I) = XYZ(2,I) VINPUT
VMEG(I) =XYZ(2,I+3) VINPUT

37 ANGLE(I) =XYZ(1,T+3) JTF984
IMW = 6 JTF984
IF(LTYPE.EQ.1)IMJ =3 JTF984

DO 45 II=1IMIJ JTF984
CALL SPLINE (TT(LTYPE) .XYZ(LTYPE,II) ,FNPTS,LFIT) VINPUT
I = II VINPUT
IF (II.GT.3) I =II + 6 VINPUT
IF(LTYPE.EQ.1) XDOTO(I) =F(3,1) JTF984
UNITS =1.0 JTF984
IF (LTYPE.LT.3 .AND. II.LE.3) UNITS -1.0/G VINPUT

* 1= 1 VINPUT
DO 45 J=1,MATAB VINPUT
TTT = ATO + DFLOAT(J-1)*ADT VINPUT
DO 39 L=KI.NPTS JTF984
K = L JTF984

IF (TTT.LT.F(1,L+1)) GO TO 40 VINPUT
39 CONTINUE VINPUT
40 KI= K VINPUT

DX =TTT - F(1,K) VINPUT
IF (LTYPE-2) 41,42,43 BUTLERI

41 ACC =2.0*F(4,K) + 6.0*DX*P(5,K) VINPUT
GO TO 44 VINPUT

42 ACC =F(3,K) + DX*(2.0*F(4,K)+3.0*DX*F(5,K)) VINPUT
GO TO 44 VINPUT

43 ACC =F(2,K) +DX*(F(3,K)+DX*(F(4,K)+DX*F(5,K))) VINPUT
44 ATAB(I,J) =ACC*UNITS VINPUT
45 CONTINUE VI NPUT

ISKIP =1 VI NPUT
*IF(LTYPE.NE.1)GO TO 46 JTF984

C CODE FOR OMEGA ROUTINE: COMPUTE ATAB(I,J),I=10,11,12 J l ,kMATAB JTF984
DO 80 I1 1.NPTS JTF984
DO 91 X 1,3 JTF984

91 Al(K) = XYZ(I,K+3) JTF984
CALL QUAT(AI.W1) JTF984

*DO 76 K =1,4 JTF984
76 QI(I,K) Wl(K) JTF984

IF(I.EQ.I)GO TO 80 JTF984
TA = 0.0 JTF984
TB = 0.0 JTF984

DO 77 K = 1,4 JTF984
*TA = TA + DABS(Q1(I,K) - Q1(I-1,K)) JTF984

77 TB = TB + DABS(Q1(I,K) + Q1(I-1,K)) JTF984
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IF(TA.LE.TB)GO TO 80 JTF984
DO 78 K =1,4 JTF984

78 Q1(I,K) =-Ql(I,K) JTF984
80 CONTINUE JTF984

DO 82 K =1,4 JTF984
82 CALL SPLINE(TT,Q1(1,X),SP(1,1,K),NPTS.LFIT) JTF984

DO 90 J =1,MATAB JTF984
TTT ATO + DFLOAT(J-1)*ADT JTF984
KI I JTF984
DO 83 L =K1,NPTS JTF984
K = L JTF984

83 IF(TTT.LT.SP(1,L+1,1))GO TO 84 JTF984
84 Ki K JTF984

DX =TTT -SP(1,K,1) JTF984
DO 85 L 1.4 JTF984
Wi (L) =SP(2.K.L)+DX*(SP(3,K,L).DX*(SP(4.K,L)+DX*SP(5,K,L))) JTF984
QD(L) = 2.O*SP(4,K,L) + 6.0*DX*SP(5,X,L) JTF984

85 IF(J.EQ.1)QC(L) =SP(3,K,L)+DX*(2.O*SP(4,K,L)+DX*3.O*SP(5,K.L)) MISC
*CCC =2.0/RADIAN JTF984

IF(J.GT.1)GO TO 88 JTF984
CALL CROSS(QC(2) ,W1(2) ,A1) JTF984
DO 86 K =1,3 JTF984

86 VMEG(K) = CCC*(W1(l)*QC(K+l) - QC(1)*Wl(K+1) + AIMK) JTF984
CALL DRCQUA (DyER, Wl) JTF984
CALL YPRDEG (DVEH ,ANGLE) JTF984

88 CALL CROSS(QD(2),W1(2),QC(2)) JTF984
DO 89 K =2,4 JTF984

89 ATAB(K+8,J) =CCC*(Wl(l)*QD(K)-QD(1)*WJ(K) + QC(X)) JTF984
90 CONTINUE JTF984
46 DO 55 J=1,MATAB VINPUT

IF (MOD(J,45).NE.1) GO TO 49 VINPUT
C VINPUT
C PRINT PAGE HEAD~ING AT START OF EACH 45 TIME POINTS. VINPUT
C VINPUT

IPAGE =(J-1)/45 + 1 VINPUT
IF (ISKIP.EQ.1) WRITE (6,75) MPG PAGE

*IF (ISKIP.EQ.1) NPG=NPG+l PAGE
75 FORMAT('1',122X,'PAGE'.15) PAGE

WRITE (8,48) VPSTTL,IPAGE,UIJITL,UNITT,UNITL PAGE
48 FORMAT('0 VEHICLE LINEAR TIME HISTORY' ,3X,20A4,3X. PAGE

' 'PAGE NO.',I3// VINPUT
4X.'TIME',12X,'LINEAR DECELERATIONS (G''SP, VINPUT

* 11X,'LINEAR VELOCITIES (',A4,'/',A4,')', VINPUT
* 11X,'LINEAR DISPLACEMENTS (',A4,')' /VINPUT

* 3X,'(MSEC)',3(1IX,'X',11X,'Y',11X,'Z',3X) /)VINPUT
ISKIP = 1 VI NPUT

49 IF (J.GT.1) GO TO 52 VINPUT
C VI IPUT

* C INTEGRATION INITIALIZATION FOR TIME 0. VINPUT
C VINPUT
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DO 50 I=1,3 VINPUT
ATAB(I.6,J) =XO(I) VINPUT

50 ATAB(I+12,J) =VMEG(I) JTF984
CALL DRCYPR (DVEH,ANGLE,IDYPR) VINPUT
DO 51 I=1,3 VINPUT
IF (LTYPE.EQ.O) XDOTO(I) = VIPS*DVEH(1,I VINPUT

51 ATAB(I+3,J) =XDOTO(I) VINPUT
GO TO 54 VINPUT

52 DO 53 I=1,3 VINPUT
C VI NPUT
C INTEGRATE LINEAR VELOCITY AND DISPLACEMENT. VINPUT
C VI NPUT

ATAB(I.3,J) =ATAB(I+3,J-1)-G*ADT/2.0*(ATAB(I ,J-1).ATAB(I,J)) VINPUT
53 ATAB(I+6,J) = ATAB(I+6,J-1) VINPUT

+ADT*(ATAB(I+3.j-l)-G*ADT/6.0*(2.O'ATAB(I ,J-1)+ATAB(I ,J))) VINPUT
54 Ti = (ATO + DFLOAT(J-1)*ADT)*1000.0 VINPUT
55 WRITE(6,56) Tl,(ATAB(I,J),I=1,9) VINPUT
56 FORMAT(F9.3,3(3X,3Fl2.3)) VINPUT

40 DO 61 J=1,MATAB VINPUT
IF (MOD(J,45).NE.1) GO TO 58 VINPUT

C VINPUT
C PRINT PAGE HEADING AT START OF EACH 45 TIME POINTS. VINPUT
C VI NPUT

IPAGE = (J-1)/45 + 1 VINPUT
WRITE (6,57) VPSTTL,NPG,IPAGE,UNITT,UNITT PAGE
NPG=NPG+ 1 PAGE

57 FORMAT(' 1 VEHICLE ANGULAR TIME HISTORY' ,3X,20A4,1OX, 'PAGE' .15/ PAGE
116X,'PAGE NO.',I3/ PAGE
4X,'TIME', 7X,'ANGULAR ACCELERATIONS (DEG/',A4,'**2)', VINPUT

*7X,'ANGULAR VELOCITIES (DEG/',A4,')', VINPUT
* 11X,'ANGULAR DISPLACEMENTS (DEG)' /VINPUT

3X, '(MSEC) *,2(11X, 'X' .11X, 'Y' * 11. 'V ,3X) , VINPUT
*10X,'YAW',8X,'PITCH',BX,'ROLL' I)VINPUT

58 IF(J.EQ.1) GO TO 60 VINPUT
C VI NPUT
C INTEGRATE ANGULAR VELOCITY AND DISPLACEMENT. VINPUT

*C VI NPUT
DO 59 1=1,3 VINPUT
ATAB(I+12,J) = ATAB(I+12,J-1)+(ATAB(I.9,J-1)eATAB(I+9,J) )*ADT/2.O VINPUT

59 THET(I) = ADT*(ATAB(I+12,J-1)+(2.O*ATAB(I+9,J-1)+ATAB(I+9,J) )*ADT VINPUT
'/6.0) 'RADIAN VINPUT
CALL DSETD (DVEH, THET .THT) VINPUT

*60 CALL YPRDEG(DVEH,THET) VINPUT
TI= (ATO + DFLOAT(J-1)*ADT)*1000.O VINPUT

61 WRITE (6.56) T1.(ATAB(I,J),I=1O,15),THET VINPUT
c VINPUT
C PROGRAM INITIALIZATION FOR TIME = 0. VI NPUT
C VINPUT

CALL DROYPR (DVEH,ANGLE,IDYPR) VINPUT
DO 63 I=1,3 VINPUT
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XACOMP(I) =-G*ATAB(I.1) VINPUT

VMEG(I) =ATAB(I+12,1)*RADIAN VINPUT

63 VMEGD(I) =ATAB(I+g 1I)*RADIAN VINPUT

64 J = SEG VINPUT

IF (MSEG.EQ.O) GO TO 65 VINPUT

IF (MSEG-LE.NSEG) GO TO 66 VINPUT

IF (MSEG.NE.NVEH+1) STOP 6 VINPUT

65 NVEH = NVEH+l VINPUT

J =NVEH VINPUT

C VINPUT

C SETUP FOR ALL PRESCRIBED SEGMENT MOTION. VINPUT

C VI NPUT

66 NVH = NVH41 VINPUT
ISING(J) =-1 VINPUT

IF (MSEG.GT.NSEG) SEG(J) VEH(NVH) VINPUT
RW(J) =0.0 VINPUT
DO 67 I=1,3 VINPUT

RPHI (IJ) =0.0 VINPUT
SEGLA(I,J) = VMEGD(I) VINPUT

WMEGD(I.J) =XACOMP(I) VINPUT

67 AXV(I,NVH) =AX(I) VINPUT
VTO(NVH) =ATO VINPUT

VDT(NVH) =ADT VINPUT
OMEGV(NVH) = OMEG VINPUT
TIMEV(NVH) = VTIME VI IPUT
NVTAB(NVH) =NATAB VINPUT
INDXV(NVH) =J VI NPUT
NJ =IABS(NATAB) VINPUT

IF (NJ.LE.O) GO TO 69 VINPUT
DO 68 K=l,NJ VINPUT
DO 68 I=1.3 VINPUT
VATAB(I KX,NVH) =ATAB(I.K) VINPUT

68 VATAB(I+3,K,NVH) =ATAB(I+9,K) VINPUT

69 IF (J.L.E.NSEG) GO TO 72 VINPUT

C VINPUT
* C SETUP FOR NEW VEHICLE (SEGMENT) MOTION. VINPUT

C VI IPUT
W(J) =0.0 VINPUT
RW(J) =0.0 VINPUT
DO 71 I=1,3 VINPUT
DO 70 K=1,3 VINPUT

*D(I,K,J) =DVEH(I,K) VINPUT
70 SGTEST(I,X,J) =0.0 VINPUT

SGTEST(I,4,J) =0.0 VINPUT
SEGLP(I,J) =XO(I) VINPUT
SEGLV(I,J) =XDOTO(I VZNPUT
WMEG (I.J) =VMEG(I) VINPUT

*PHI (I,J) =0.0 VINPUT
71 RPHI (I,J) =0.0 VINPUT
72 IF (MSEG.NE.0) GO TO 12 VINPUT
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SEG(NVEH) = VEH(6) VI NPUT
C VINPUT

C ShT UP SEGMENT DATA FOR GROUND VINPUT
C VI NPUT

NGRND =NVEH+1 VINPUT
IF (NGRND.GT.30 .OR. IVH.GT.6) STOP 7 VINPUT
SEG(NGRND) =GRND VI KPUT
J =NGRN) VI IPUT
ISING(j) =-1 VINPUT
W(J) =0.0 VINPUT
RW(J) =0.0 VINPUT
DO 74 I=1,3 VINPUT
DO 73 K=1,3 VINPUT
D(IK,J) = 0.0 VINPUT

73 SGTEST(I,K,J) =0.0 VINPUT
D(II,J) =1.0 VINPUT
SGTEST(I,4,J) =0.0 VINPUT
SEGLP(I,J) =0.0 VINPUT

*SEGLV(I,J) =0.0 VINPUT
SEGLA(I,J) =0.0 VINPUT
WMEG (I,J) =0.0 VINPUT
WMEGD(I,J) = 0.0 VINPUT
PHI (IJ) =0.0 VINPUT

74 RPHI (I,J) =0.0 VINPUT
RETURN VINPUT
END VINPUT
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*DOUBLE PRECISION FUNCTION VISCOS(ZDVISC,HA) VISCOS
C REV 19 10/23/78VISCOS
C COMPUTES SUM OF COULOMB AND VISCOUS TORQUES VISCOS
C AT JOINTS AS A FUNCTION OF THETA DOT. VISCOS
C ACTUALLY ROUTINE RETURNS SUM/ZD. VISCOS
c VISCOS
C ARGUMENTS: VISCOS
C ZD : !THETA DOT! WHERE THETA IS THE ANGLE OF THE JOINT. VISCOS
C VISC: ARRAY OF 5 VALUES DESCRIBING FUNCTION EVALUATION. VISCOS
C VISCOS

IMPLICIT REAL*8 (A-H.O-Z) VISCOS
DIMENSION VISC(5) VISCOS
Z =ZD VISCOS
IF (ZD.LT.VISC(3)) Z = VISC(3)/(2.O-ZD/VISC(3)) VISCOS
HA =(Z-ZD)/Z VISCOS
VISCOS VISC(1)+VISC(2)/Z VISCOS
RETURN VISCOS
END VISCOS
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SUBROUTINE VISPR(IJ,NJ) VISPE
c REV IV 02/01/88MISDOT
C COMPUTES VISCOS AND SPRING TORQUES AT THE JOINTS VISPR
C AND ADDS THEM TO THE U2 ARRAY. VISPR
C VISPE
C ARGUMENTS: VISPR
C NJ 0 - REGULAR COMPUTATION FOR ALL JOINTS VISPE
C 30 - COMPUTE ONLY FOR JOINT NJ IMPULSE VISPE
C VISPE
C IJ =I IMPULSE FOR FLEXURE ONLY VISPR
C 2 IMPULSE FOR TORSION ONLY VISPR
C 4 IMPULSE FOR GLOBALGRAPHIC ONLY VISPR
C VISPE

IMPLICIT REAL*8 (A-H,O-Z) VISPE
COMMON/CONTRL/ TIMENSEG,NJNT,NPL,NBLT,NBAG,VEH.NGRID, VISPE

*NS,NQ,NSD,NFLX,NHRNSS,NWINDF,IJNTF,NPRT(36),NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3,30),U1(3,30) ,12(3,30) ,VISPR

SEGLP(3,30) ,SEGLV(3,30) ,SEGLA(3,30) ,NSYM(30) VISPE
COMMON/DESCRP/ PHI(3,30) ,W(30) ,RW(30) ,SR(4,60),HA(3,60),HB(3,60), SLIP

* RPHI(3,30) ,HT(3,3,60) ,SPRIIG(5,90) ,VISC(7,90), VISPR
* JNT(30) ,IPIN(30) ,ISING(30) ,IGLOB(30) ,JOINTF(30) VISPE

COMMON/CMATRX/ V1(3,30),V2(3,30),V3(3,12),Bl2(3,3,8O),A22(3,3,6O),VISPR
F(3,30),TQ(3,30),WJ(30),A11(3,3,30) SLIP

COhMN/FORCES/PSF(7,70) ,BSF(4,20) ,SSF(1O,40) ,BAGSF(3,20) * NCFORC
PRJNT(7,30),NiPANEL(5),NPSF,NBSF,NSSF,NBGSF VISPR

COMMON/CEULER/ IEULER(30) ,HIR(3,3,90) ,AII(3,30) ,AGD(3,30), JDRIFT
FE(3,30) ,TQE(3,3O) ,CONST(5,30) JDRIFT

COMMON/TEMPVI/ CREST,TTI (3) ,R1I(3) ,R2I(3) ,JSTOP(4,2,30) VISPR
COMMONICNSNTS/ PI,RADIAN,G,THIRD,EPS(24), VISPE

* UNITL,UNITM,UNITT,GRAVTY(3) ,TWOPI TWOPI
COMMON/TEMPVS/ T3(3) ,T6(3) ,T7(3) ,T8(3) ,Tg(3), VISPR

* WIJ(3),ANGL(3),DHl(3,3),HD3(3,3), VISPE
*HAD,HBD,WIJM,CV,CSA,CSB,TQC VISPR

IF (NJNT.LE.O) GO TO 99 VISPR
CALL ELTIME(1,13) VISPR
IF (NPRT(12).NE.0) WRITE (6,11) TIME,NPG PAGE
IF (NPRT(12).NE.0) NPG=NPG+1 PAGE

411 FORMAT('1 VISPE COMPUTATIONS FOR TIME =',F12.6,80X,'PAGE',I5) PAGE
J* J=1 VISPE
J2 = JIT VISPE
IF (NJ.EQ.0) GO TO 13 VISPE
Ji =NJ VISPR
J2 =NJ VISPE

13 DO 90 J=J1,J2 VISPE
*DO 12 L=1,3 VISPE

T3(L) =0.0 VISPE
T6(L) =0.0 VISPR
ANGL(L) =0.0 VISPE

12 TQ(L,J) =0.0 VISPE
WJ(J) =0.0 VISPE
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C VISPE
C DO NOT COMPUTE TORQUES FOR NULL, LOCKED OR EULER JOINTS. VISPE
C VISPR

I =IABS(JNT(J)) VISPI
IF (I.LE.0) GO TO 90 VISPR
CALL D0T33 (D(1,1,J+1),HT(1,1,2*J),HIR(1,1.J)) VISPE
IF (IABS(IPIN(J)).EQ.4) G0 TO 90 SLIP

C VISPE
C ZERO Tl-T9 ARRAYS AND HAD,HBD.WIJM,CV,CS4,CSB AND TQC. VISPR
C VISPR

WIJM =0.0 V'ISPR
HAC =0.0 BUTLER1
CV = 0.0 VISPE
CSA = 0.0 VISPE
CSE 0.0 VISPE
TQC = 0.0 VISPR

.. CALL D0T33 (D(1,1,I),HT(1,1,2*J-1),DH1) VISPE
CALL D0T33 (DH1,HIR(1,1,J),HD3) VISPR

DO 220L=1,3TGMII

DO 220 L=1,3 TOMODO
IFDS(DO(,).TES1) 220LX = O1, TOMODO

22 C I NUA EH 3 L, ) . T E S( 0 ) H 3 L, ) = 0 D TOMODD
220 CONTINUE TOMODOR

HAD (HD3(31.) HA= 1. VISPE
IF (HAD.GT.-1.0) HAD = -1.0 VISPE
IFG~l =HD.LT.1.0)HAD =-. VISPE
AN IF (( D AC,).OS(HAD . VD( , ) N . . ) A D IA S I I ( ) . SISPE
IF ((K(2,3.E.. =OR DTN(32, HD3(1,3).N) ).N.AS(PNJ).E7 SPR

ANGL(3) =DATAN2(HD3(2,1)-HD3(1,2),HD3(1,1)+HD3(2,2)) VISPE
IF(NPET(12).NE.0.AND.IPIN(J).LT.0) WRITE (8,739) J,II,ANGL, TGklOD8
*((D(LK,J+1) ,K=1,3) ,(HT(L,K,2*J) ,K=1,3) ,(HIR(L,X,J) ,K=1,3) ,L=1,3) ,TGMDO
*((D(L,K,I),X=1,3),(HT(L.,K,2*J-1),K=1,3),(DHI(L,K),X=1,3),L-1,3), TOMOD6

*((HD3(LK),K=1,3),L=1.3) TGNOD6
739 FORMAT(LHO,'J= ',12,lX,'I- ',12,3(2XD14.7),/, TOMlODG

* 2(3(9(lX,D13.6),/),/),3(3(2X,DIB.12),/)) TGMODD
IF (IPII(J).LT.0) GO TO 41 VISPE
IF (NJ.NE.0.AND.IJ.EQ.4) GO TO 27 VISPR

C VISPE
C CONVERT TO INERTIAL REFERENCE SYSTEM VISPE

z C TI: D(I)'*HA(NJ) T4-D(J41)'*BA(MJ) VISPE
C T3= D(I) '*WMEG(I) TO=D(J*1) ''WMEG(J.1) VISPR

>: C VISPR
4" C HAD =COS TA =T.T4 VISPE

C WIJ = T3-T6 VISPE
* C WJ = 'WIJ! VISPE

C VISPE
DO 20 L=1,3 VISPE
DO 15 M=1,3 VISPE
T3(L) = T3(L)+ D(ML,I)u WMEG(M,I) VISPE

15 T6(L) = T6(L)+ D(M,L,J41)* MG(M,J+1) VISPR
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WIJ (L) = T3 (L)V-T6 (L) VISPE
20 WIJM =W1JM + WIJ(L)**2 VISPR

WIJg DSQRT(WIJK) VISPR
IF (WIJM.LE.EPS(12)) WIJK = 0.0 MISDOT
WJ (J) = WIJM VISPI

C VISPE
C T7 TI XT4 VISI'!
C IIAC !T7! VISPE
C VISPR

CALL CROSS (DHI13),HIR(I,3,J),T7) VlSI'!
RACC T7(1)**2 + T7(2)**2 + T7(3)**2 VISPE
HAC DSQRT(HACC) VISPR

C VISI'!

COMPUTE CV, =THE MAGNITUDE OF VISCOUS AND COULOMB TORQUE/WIJlM VISI'!
C RA = +SONTA DOT =-WIJ.T7 IP

C AND CSA, THE MAGNITUDE OF FLE XJR E TOEQUE/HAC VISI'!
C IP

CV =VISCOS(WIJM,VISC(1,3*J-2),HA2) VISPI
*IF (NJ.EQ.0) HA(2,2*J) = HA2 VISPR

CREST =VISC(7,3*J-2) VISPE
RA = -(WIJ(1)*T7(l) + WIJ(2)*T7(2) + WIJ(3,*T7(3)) VISPE
IF (HAC.LT.EPS(12)) RA=0.0 MISDOT
IF (HAC.GE.EPS(12)) RA=RA/HAC MISDOT
JSTP= 0 VISPE
IF (IPIN(J).EQ.7) GOTO 25 SLIP
IF (JOINTF(J) .EQ.O) CSA = EFUNCT(ANGL(1) ,RA,SPRIIG(1,3*J-2) ,JSTP) VISPE
IF (JOINTF(J).NE.0) GSA = FNTERP(ANGL(l),ANGL(2),JOINTF(J)) VISI'!
IF (HAC.LT.EPS(12)) CSA=0.0 MISDOT
IF (HAC.GE.EPS(12)) CSA-CSA/RAC MISDOT

25 IF (NJ.EQ.0) JSTOP(1,1,J) = JSTP SLIP
IF (IPIN(J).EQ.1) GO TO 34 VISPR
IF (IPIN(J).EQ.6) GOTO 34 SLIP

C VlSI'!
C RB = SGN TB DOT = -WIJ.T8 VISPR
C COMPUTE CSB, THE MAGNITUDE OF TORSIONAL TORQUE/HBC VISPR
C VISPE

RB= -(WIJ(1)*HIR(1,3,J) + WIJ(2)*HIR(2,3,J)+ WIJ(3)*HI!(3.3,J))VISPR
CSB =EFUNCT(ANGL(3) ,RB,SPRING(l,3*J-1) ,JSTP) VISPE
IF (NJ.EQ.0) JSTOP(2.1,J) = JSTP VISPE
IF (NJ.GT.0) GO TO 34 VISPR

o VISPR
C COMPUTE EFFECT OF GLOBALORAPHIC JOINT STOP (IPIN=3) VISI'!

*C VISPE
27 IF (IPIN(J).NE.3) GO TO 34 VISPE

CALL GLOBAL (J,HD3(1,3)DH,TQC,T9,ANGL) VISPE
C VISPE
C COMPUTE TOTAL TORQUE IN INERTIAL REFERENCE BY VISI'!
C TQ =-CV*WIJ + CSA*T7 + CSB*T8 + TQC*T9 VISPR
C VISPR

34 IF (NJ.EQ.O) 00 TO 35 JD!IFT
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CSA =-. VISPE
IF-JN.1 S 0.0 VISPE

IF (IJ.NE.2) CSB =0.0 VISPE
IF (IJ.NE.4) TQC =0.0 VISPR

35 IF (HA(2,2*J).EQ.O.O) GO TO 38 JDRIFT
CALL MAT31 (HIR(1,1,J),HA(1,2*J-1),TQ(1,J)) VISPE
DO 38 L=1,3 VISPR

38 TQ(L,J) =RA(2.2*J)*TQ(L,J) VISPE
36 DO 37 L=1,3 VISPR

TQ(L,J) TQ(LJ) -CV*WIJ(L) +CSA*T7(L) *CSB*HuR(L,3,J) +TQCITQ(L)VISPR
37 TTI(L) TQ(L,J) VISPE

IF (UPRT(12).NE.O) WRITE (6,39) IP
J.CV,CSA,CSB,HAC,RARB,(TQ(L,J),L=1,3), VISPR
WIJ,T7,ANGL, DKIi , liD3, VISPR
((HIR(L,K,J),L=I,3),C=1,3) VISPR

39 FORMAT (IHO,I3,3F14.3,6FI4.6/(IX,9Fl4.6)) VISPR
C VISPE
C ADD TORQUE CONVERTED TO LOCAL REFERENCE BY VISPE
C U21 =U21 +DI*TQ VISPR

* C U2J =U2J - DJ'TQ VISPR
.. C VISPR

DO 40 L=1,3 VISPE
DO 40 M=1,3 VISPR
U2(L,I ) =U2(L,I )+ D(L.U,I )*TQ(M,J) VISPE

40 U2(L,J+1) =U2(L,%J+1) - D(LM,J.1)*TQ(M,J) VISPR
C VISPR
C STORE DATA FOR OUTPUT ROUTINE INTO PRJNT ARRAY. VISPE

C VISPE
S 41 PRJNT(1.J) = IPIN(J) VISPE

-'PRJNT(2,J) =ANGL(I) VISPR
PRJNT(3,J) =ANGL(2) VISPE
PRJNT(4,J) =ANGL(3) VISPE
PRJNT(5,J) = (CSA*HAC)**2 + CSB**2 VISPE
PRJNT(6,J) =(CV*WIJM)**2 VISPR
PRJNT(7,J) =TQ(1,J)**2 + TQ(2,j)**2 +TQ(3,J)**2 VISPR

90 CONTINUE VISPR
CALL ELTIME(2,13) VISPR

*99 RETURN VISPR
END VISPE
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SUBROUTINE WINDY(MMM,MM,N,NN,NT) WINDY
c REV IV 07/23/86TWOPI
C COMPUTES FORCES AND TORQUES ADDING THEM TO THE UI AND U2 ARRAYS WINDY
C OF WIND BLAST FORCES DETERMINED BY FUNCTION STORED IN TAB(NT) WINDY
C ON ELLIPSOID (MM) ATTACHED TO BODY SEGMENT (M WHICH EXTENDS WINDY
C THROUGH THE INTERSECTING PLANE (NN) ATTACHED TO SEGMENT (N). WINDY
C WINDY

IMPLICIT REAL*8 (A-H,O-Z) WINDY
COMMON/CONTRL/ TIME,NSEG,NJNTNPL,NBLT,NBAGNVEH,NGRND, WINDY

* NS,NQ,NSD,NFLX,NHRNSS,NWINDF,NJNTF.NPRT(36) ,NPG PAGE
COMMON/SGMNTS/ D(3,3,30),WMEG(3,30),WMEGD(3.30),U(3,3),U2(3,30).WINDY

SEGLP(3,30) ,SEGLV(3,30) .SEGLA(3,30) ,NSYM(30) WINDY
COMMON/TABLES/MXNTI,MXNTB,MXTBI,MXTB2,NTI (50) ,NTAB(1250) ,TAB(4500)DIMENB

* COMMON/WINDFR/ WTIME(30) ,QFU(3,5) ,QFV(3,5) ,WF(330) ,IWIND(30) , WINDOP
-~MWSEG(7,30).NFVSEG(6),NFVNT(5),MOWSEG(30,30) WINDOP

COMMON/CNTSRF/ PL(24,30) .BELT(20,8) .TPTS(6,8) ,BD(24,40) EDGE
COMMON/CNSNTS/ PI,RADIAN,G,THIRD,EPS(24), WINDY

*UNITL,UNITM.UNITT,GRAVTY(3),TWOPI TWOPI
*COMMON/TEMPVS/ DMNT(3,3) ,XMN(3) ,XMM(3) .TM(3) ,BET,BTSIP.FT(3), WINDOP

* FF(3) ,AF(3) ,FAF,TFBREF,SCALE,TRACER,AREARLM(3), WINDOP
*TQM(3),RM(3),DD(3,3)LDDD(3,3),R(3,3),DVP(3,3), WINDOP

SI(3,15),R2(2,3),TTF(3),FFT(3),AM(3,3),VP(3), WINDOP
SS(3) ,SM(3) ,SNI(3) ,AS(3) .BTE,XNORM,TEMP, WINDOP
XY,AI(3,3,15),RYC,AMDA1.AMDA2,B1,B2,RXC WINDOP

C WINDOP
-'C MMv=0 CALCULATE NFORCE WINDOP

C Mi M>0 WIND FORCE CALCULATED USING ENTIRE AREA METHOD WINDOP
C MMM<h!( WIND FORCE CALCULATED USING GRID METHOD WINDOP
C (ALLOWS BLOCKING SEGMENTS) WINDOP
C WI NDOP

DATA NSTEPS/4/ WINDOP
CALL ELTIME(I,37) WINDY
M=IABS(MMM) WI NDOP
IF (MMM.EQ.O) GO TO 50 WINDOP

C WINDY
C COMPUTE PENETRATION DISTANCE; IF NEGATIVE, RETURN. WINDY

*C WINDY
CALL DOTT33 (D(1,1,M),D(1,1,N),DMNT) WINDY
DO 10 I=1,3 WINDY

10 XMN(I) = SEGLP(I,M) - SEGLP(I,N) WINDY
CALL MAT31 (D(1,1,M),XMN,XMM) WINDY

-~CALL MAT31 (DMNT,PL(1,NN),TM) WINDY
*BET P L(4,NN) WINDY

DO 11 1=1,3 WINDY
11 BET =BET - TM(I)*(BD(I+3,MM)+XMM(I)) WINDY

CALL MdAT31 (BD(16,MM),TM,RM) WI NDY
VBTS =TM(1)*RM(l) + TM(2)*RM(2) + TM(3)*RM(3) WINDY

BTE = -DSQRT(BTS) WINDY
*P = BET -BTE WINDY

IF (P.LT.O.O) GO TO 99 WINDY
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C WINDY
C FETCH OR STORE INITIAL PENETRATION TIME. WINDY
C WINDY

IWIND(M) =M WINDY
IF (TIME.LE.WTIME(M)) WTIME(M) =TIME WINDY
FTIME =TIME - WTIME(M) WINDY

C WINDY
C GET DRAG COEFFICIENT CD FROM TABLE NTC FOR TIME FTIME. WINDOP
C WINDOP

CD=1 .0 WINDOP
NTC=MWSEG(6 ,M) WINDOP
IF (NTC.EQ.O) GOTO 20 WINDOP
KT=NTI (NTC) WINDOP
NENTRY=TAB (KT+5) WINDOP
K1=KT+10 WINDOP
K2=4*NENTRY+KT+2 WINDOP
IF (NENTRY.EQ.1) GOTO 18 WINDOP
DO 17 K=XlX2,4 WINDOP

N'IF (FTIME.GT.TAB(K)) GOTO 17 WINDOP
*KK=K WINDOP

R1l (TAB (K) -FTIME) /(TAB(K) -TAB (K-4)) WINDOP
GOTO 19 WINDOP

17 CONTINUE WINDOP
18 KX=K2 WI IDOP

R1=0 .0 WINDOP
19 R22=1.O-RI WINDOP

K=KK+l WINDOP
CD=R22*TAB(K) +R1'TAB(K-4) WINDOP

C WINDOP
C GET FORCE VECTOR FT WINDOP
C WINDOP
C RK=O TIME DEPENDENT WIND FORCE FROM TABLE WINDOP
C RX*O VELOCITY DEPENDENT WIND FORCE WINDOP
C WINDOP
20 KT =NTI (NT) WINDOP

RK=TAB (KT) WINDOP
IF (RX.EQ.0.O) GOTO 13 WINDOP

*C=TAB(KT+l) WINDOP
PR=TAB(KT+2) WINDOP
NSV=IDINT(TAB(KT+3)) WINDOP
NSR=IDINT(TAB(KT+4)) WINDOP
DO 12 I=1,3 WINDOP
V=SEGLV(I ,NSV) -SEGLV(I ,NSR) WINDOP

* 12 FT(I)=DSIGN(O.5DO,-V)*CD*RX*PR*V**2/C**2 WINDOP
GOTO 14 WINDOP

13 NSR=IDINT(TAB(XT+4)) WINDOP
NENTRY =TAB(KT.5) WINDY
Xl KT.10 WINDY
K2 = 4'NENTRY + KT+2 WINDY

*IF (NENTRY.EQ.1) GO TO 31 WINDY
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DO 30 K=K1,K2.4 WINDY
IF (FTIME.GT.TAB(K)) GO TO 30 WINDY
KK =K WINDY
Ri = (TAB(K)-FTIME)/(TAB(K)-TAB(K-4)) WINDY
GO TO 32 WINDY

30 CONTINUE WINDY
31 KK K2 WINDY

Rl = 0.0 WINDY
32 R22= 1.0 - RI WINDOP

DO 33 I=1,3 WINDY
K= KK+I WINDY

33 FT(I)=(R22*TAB(K) + R1*TAB(K-4))*CD WINDOP
IF (NSR.EQ.0) GOTO 14 WINDOP
CALL DOT3I(D(1,1,NSR) ,FT,FF) WINDOP
DO 21 I1.3 WINDOP

21 FT(I)=FF(I) WINDOP
14 IF (MMM.LT.O) GOTO 15 WINDOP
C WINDY

*C COMPUTE PRESENTED AREA TO WIND FORCE. WINDY
C WINDY

CALL MAT31 (D(1,1,M),FT,FF) WINDY
CALL MAT31 (BD(7,MM),FF,AF) WI NDY
FAF =FF(1)*AF(l) + FF(2)*AF(2) + FF(3)*AF(3) WINDY
IF (FAF.LE.O.O) GO TO 99 WINDY
TF = TM(1)*FF(1) + TM(2)*FF(2) + TM(3)*FF(3) WINDY
BREF=0.O CCWIND
TEMP=BTS-TF*TF/FAF COWIND
IF(TEMP.GT.0.0) BEEF =DSQRT(TEMP) CCWIND
SCALE = (-BET+BREF)/(-BTE+BREF) WI NDY
IF (SCALE.GE.1.O) GO TO 99 WINDY
IF (SCALE.LT.O.0) SCALE = 0.0 WINDY
TRACER =(BD( 7,MM)-AF(1)**2/FAF)*(BD(11,MM)-AF(2)*2/FAF) WINDY

+ (BD( 7,tMM)-AF(1)**2/FAF)*(BD(15,MM)-AF(3)**2/FAF) WINDY
+ (BD(1i,MM)-AF(2)**2/FAF)*(BD(15,MM)-AF(3)**2/FAF) WINDY
- (BD( 8,MM)-AF(1)*AF(2)/FAF)**2 WINDY
- (BD( 9.MM)-AF(1)*AF(3)/FAF)**2 WI NDY
- (BD(12,MM)-AF(2)*AF(3)/FAF)**2 WINDY

AREA = (1.O-SCALE**2) * PI / DSQRT(TRACER) WINDY
C WINDY
C ADD FORCE AND TORQUES TO UI AND U2 ARRAYS FOR SEGMENT V. WINDY
C WINDY

SCALE =SCALE/BTE WINDY
*DO 36 I=1,3 WINDY

RLM(I) = RN(I)*SCALE + BD(I+3,MM) WINDY
FT (I) = FT(I)*AREA WINDY

36 FF (I) = FF(I)*AREA WINDY
CALL CROSS (RLM,FF,TQN) WINDY
DO 39 I=1,3 WINDY
WF(I ,M) =FT(I) WINDOP
U1(I.M) = UI(I,M) + FTC!) WINDY
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39 U2(I.M) =U2(I,M) + TQM(I) WINDY
IF (NPRT(14).NE.0) WRITE (6,41) TIME.M,PAREA,FT,TQM WINDY

41 FORMAT(' WIND FORCE' ,F14.6,I6,2F10.3,3X,3F12.5,3X,3F12.5) WINDY
GOTO99 WINDY

C WINDY
C USE GRID TO CALCULATE WIND FORCE WINDOP
C VP - ORIGIN OF WIND WINDOP
C WINDOP
15 AREAT=O.O WINDOP

DO 16 I=1.3 WINDOP
TTF(I) =0.0 WINDOP
TQM(I) =0.0 WINDOP

16 VP(I) =-FT(I)K10000.0 WINDOP
TEMP=FT( 1) **2+FT(2) **2+FT(3) **2 WINDOP
IF (TEMP.EQ.O.O) GOTO 99 WINDOP
CALL MAT31(D(1,1,M),FT,FF) WINDOP

NTEMP =0.0 WINDOP
IF (FT(1).NE.O.0.OR.FT(2).NE.0.0) GOTO 150 WINDOP

C WINDOP
C CALCULATE DIRECTION COSINE MATRIX FOR VP COOED. SYS. WINDOP
C D 4 =, WINDOP

DO 140 1=1,3 WIIDOP

140 DVP(I.J)=0.0 WINDOP
DVP(1 ,2)=1.0 WINDOP
DVP(2,1)=1.0 WINDOP
DVP(3,3)=-1.0 WINDOP

- hGO TO 141 WINDOP
150 CONTINUE WINDOP

DO 110 I=1,3 WINDOP
110 TEMP=TEMP+FT(I)*iFT(I) WINDOP

TEMP =DSQRT(TEMP) WINDOP
XNORM =DSQRT(FT(1)*FT(1)/TEMP**2.FT(2)*FT(2)/TEMP**2) WINDOP
DVP(l,1) = FT(2)/(XNORM*TEMP) WINDOP
DVP(1,2) = -FT(1)/(XNORM*TEMP) WINDOP
DVP(1,3) = 0.0 WINDOP
DVP(2.1) = FT(1)*FT(3)/(XNORM*TEMP*TEMP) WINDOP
DVP(2,2) = FT(2)*FT(3)/(XNORM*TENP*TEMP) WINDOP
DVP(2,3) = -XNORM WINDOP
DO 130 I=1.3 WINDOP

130 DVP(3,I) = FT(I)/TEMP WINDOP
141 CONTINUE WINDOP

MOELP MWSEG(7,M) WINDOP
C WINDOP
C PROJECT MM ELLIPSOID UNTO VP-PLANE WINDOP

CAS - PROJECTED ELLIPSE MATRIX WINDOP
C WINDOP

CALL DOTT33(D(1,1,M).DVP,DD) WINDOP
CALL MAT33(BD(7,MM),DD,DDD) WINDOP
CALL D0T33(D(1,1,M) ,DDD,DD) WINDOP
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CALL MAT33(DVP,DDAM) WI NDOP
DO 101 K=1,3 WINDOP

101 SS(K)=SEGLP(K.M)+BD(K+3,MM)-VP(K) WINDOP
CALL MAT31(DVP,SS,SM) WINDOP
DO 114 K=1.3 WINDOP
IF (DABS(SM(K)).LT.EPS(5)) SM(K)=DSIGN(EPS(5) .SM(K)) WINDOP

114 CONTINUE WINDOP
CALL SOLVR(AM(l,1),AM(2.1),AM(3,1),AM(1,3).AM(2,3),AM(3,3), WINDOP

AM(1,l),AM(1,3),SM,R(1,1).R(3,1)) WINDOP
CALL SOLVR(AM(1.2),AM(2,2),AM(3.2),AM(1,3),AM(2,3),AM(3,3), WINDOP

AM(2.2),AM(2.3),SM,R(2,2),R(3,2)) WINDOP
CALL SOLVR(AM(1,1)+AM(l,2),AM(2,1)+AM(2,2),AN(3,1)+AM(3.2), WINDOP

AM(1,3),AM(2,3),AM(3,3),AM(1,1)+2.0*AM(1,2).A(2,2), WINDOP
*AM(1,3)+AM(2,3),SM,R(1,3),R(3.3)) WINDOP

R(2,1)=0.O WINDOP
R(1,2)=0.0 WINDOP
R(2 .3) =R( 1,3) WINDOP
DO 102 K=1,3 WINDOP

*DO 102 J=1,2 WINDOP
102 R2(J,K)=R(J,K) WINDOP

CALL SOLVA(R2,AS(1) ,AS(2) ,AS(3)) WINDOP
C WINDOP
C GET MAJOR & MINOR AXES OF PROJECTED ELLIPSE WINDOP
C WINDOP

TEMP=(AS(1)+AS(2))**2-4.0*(AS(1)*AS(2)-AS(3)**2) WINDOP
IF (TEMP.LT.O.O) TEMP=0.0 WINDOP
TEMP =DSQRT(TEMP) WINDOP
AMDA1: (AS(1)+AS(2)+TEMP)/2.O WINDOP
AMDA2=(AS(1)+AS(2) -TEMP)/2.0 WINDOP
R2(1,.1)=AS(3) WINDOP
R2(2, 1)=AMDAI-AS(l) WINDOP
R2(1 ,2)=AMDA2-AS(2) WINDOP
R2(2,2)=AS(3) WINDOP
AMDAI=DABS(AMDAI) WINDOP
AMDA2=DABS(AMDA2) WINDOP
B1=DSQRT(1.0/(AMDA1*(R2(1 ,1)**2+R2(1 ,2)**2))) WINDOP
B2=DSQRT(1.0/(AMDA2*(R2(2.1)**2+R2(2,2)**2))) WINDOP
R2 (1,1)=R2 (1,1) *Bl WINDOP
R2(1 ,2)=R2(1 ,2)*B2 WINDOP
R2(2,1)=R2(2,1)*Bl WINDOP
R2(2,2)=R2(2,2)*B2 WINDOP

C WINDOP
C GET BLOCKING ELLIPSOIDS IN VP COORD. SYS. WINDOP
C WINDOP

DO 103 MI=1,MOELP WINDOP
I=M0WSEG(M.MI*2-1) WINDOP
II=MOWSEG(M.MI*2) WINDOP
CALL DOTT33(D(1,1,I),DVP,DD) WINDOP
CALL MAT33(BD(7.II),DD,DDD) WINDOP
CALL D0T33(D(1,1,I),DDD,DD) WINDOP
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CALL MAT33(DVP,DD,AI(1,1,MI)) WINDOP
DO 104 K=1,3 WINDOP 6

104 SS(K) =SEGLP(K,I) +BD(K+3,II) -VP(K) WINDOP 0
CALL MAT31(DVP.SS,SI(1,MI)) WINDOP
DO 115 K=1.3 WINDOP
IF (DABS (SI(K.MI)LT.EPS(6)) SI(X,MI)=DSIGN(EPS(8),SI(K,MI)) WINDOP

115 CONTINUE WINDOP
103 CONTINUE WINDOP
C WINDOP
c SET-UP GRID AND CHECK EACH RECTANGLE CENTER POINT WINDOP
C WINDOP

AREA=DSQRT((R2(1,1)**2+R2(2,1)**2)*(R2(l,2)**2+R2(22)**2)) WINDOP
AREA=AREA/ NSTEPS **2 WINDOP
IN=2*NSTEPS+l WINDOP
DO 105 I=1,IN WINDOP
RXC=R2(l.1)-R2(1,1)*(I-1)/NSTEPS WINDOP
RYC=R2(2,1)-R2(2,1) *(I-1)/NSTEPS WI EDOP
DO 106 J=1.IN WINDOP

*RM(lh=(RXC-R2(1 ,2)*(NSTEPS-J,1)/NSTEPS)*O.99g WINDOP
RM(2)=(RYC-R2(2,2)*(NSTEPS-J+1)/NSTEPS)*0.9999 WINDOP
TM(1)=AM(3,3) WINDOP
TM(2)=2.0*(RM(1)*AM(1,3)+RM(2)*AM(2,3)) WINDOP
TM(3)=RM(1)**2*AM(1,1).RM(2)**2*AM(2,2)+2.0*BM(1)*RN(2)*AM(1,2)-l.WINDOP
TEMP=TM(2)**2-4.0*TM(1)*TM(3) WINDOP
IF (TEMP.LT.O.O) GOTO 106 WINDOP

* Bl (DSQRT(TEMP)-TN(2))/(2.0*TM(1)) WINDOP
*B2=-(DSQRT(TEMP)+TM(2))/(2.0*TM(1)) WINDOP

RM(3)=Bl WINDOP
IF (B2.LT.B1) RM(3)=B2 WINDOP

- ~ SN1(1)=RM(1)+SM(1) WINDOP
SNI (2) 2RM(2) +SM(2) WINDOP
SN1(3)=RM(3)+SM(3) WINDOP
CALL DOT31(DVP.SN1,XMM) WINDOP

C WI NDOP
C CHECK FOR PENETRATION WINDOP
C WINDOP

*DO 107 X=1,3 WINDOP
107 XMN(K) :VP(X) -SEGLP(X.N) +XMM(K) WINDOP

CALL MAT31(D(1.,1,N),XMN,XMM) WINDOP
BET=PL(4 INN) WINDOP
BTS=PL(1,NN)*XMM(1)+PL(2,NN)*XMM(2).PL(3,NN'vXMM(3) WINDOP
IF (BTS.GT.BET) GOTO 106 WINDOP

* C WINDOP
C CHECK FOR BLOCKING ELLIPSOIDS WINDOP
C WINDOP

DO 109 IM=1,M0ELP WINDOP

Y=SNI(2)-SI(2,IM) WINDOP
*TM(1)=AI(3,3,IM) WINDOP

TM(2)=2.0*(AI(1,3,IM)*XeAI(2,3,IM)*Y) WINDOP
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TM(3)=AI (1, 1,IM)*X**2+AI(2,2,IM)*Y**2+2.0IAI(1,.IU)*X*Y-1.0 WINDOP
TEMP=TM(2) **2-4 .0*TM( 1) *TM(3) WINDOP
IF (TEMP.LT.0.0) GOTO 109 WINDOP
Bl= (-TM(2)+DSQRT(TEMP))/(2.o*TM(1)) WINDOP
B2=(-TM(2) -DSQRT(TEMP) ) /(2.0*TM(1)) WINDOP
IF (B2.LT.B1) B1=B2 WINDOP
SNZ=Bl+SI (3,IM) WINDOP
IF (SNZ.LT.SN1(3)) GOTO 106 WINDOP

109 CONTINUE WINDOP
CALL D0T31 (DVP,RMSS) WI NDOP
CALL MAT31(D(1,1,M),SS,RM) WINDOP

C WINDOP
C SUM FORCES & TORQUES WINDOP
C WI NDOP

AREAT= AREAT +AREA WI IDOP
DO III K=1.3 WINDOP
TTF (K) =FT (K) *AREA+TTF (K) WINDOP
RM(K)=RM(K)+BD(K+3,MM) WINDOP

III1 FFT(K)=FF(K)*AREA WINDOP
CALL CROSS(RM.FFT,TM) WINDOP
DO 112 K=1,3 WINDOP

112 TQM(K)=TQM(K)+TM(K) WINDOP
106 CONTINUE WINDOP
105 CONTINUE WINDOP
C WINDOP
C ADD FORCE & TORQUE TO Ul & U2 ARRAYS FOR SEGMENT M WINDOP
C WINDOP

IF (NPRT(14) .NE.O) WRITE(6,200) TIME,M,AREAT,TTF,TQM WINDOP
200 FORMAT(' WIND FORCE' ,Fl4.6,I6.13X,FIO.3,3F12.5,3X,3FI2.5) WINDOP

DO 113 I=1,3 WINDOP
WF(I ,M) =TTF(I) WINDOP

113 U2(I,M)=U2(I,M)+TQM(I) WINDOP
GO TO 99 WINDOP

C WINDOP
C M =0: CALCULATE FORCE FUNCTIONS. WINDOP
C WINDY

50 NFORCE = NFVSEG(6) WINDY
DO 60 J=1,NFORCE WINDY
NFS =IABS(NFVSEG(J)) WINDY
NFT =IABS(NFVNT(J)) WINDY
KFT = NTI(NFT) WINDY
FRCE =EVALFD(TIMEKFT,1) WINDY
IF (NFVSEG(J).GT.0) GO TO 52 WINDY
DO 51 I=1,3 WINDY

51 U2(I,NFS) =U2(INFS) + FRCE*QFU(I,J) WINDY
GO TO 60 WINDY

52 CALL DOT31 (D(1,1,NFS),QFU(1,J),TM)WID
DO 53 I1.,3 WINDY

U1(I.NFS) = UL(I,NFS) + FRCE*TM(I) WINDY
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53 U2(I,NFS) =U2(I,NFS) + FRCE*QFV(I,J) WINDY
60 CONTINUE WINDY
99 CALL ELTIME (2,37) WINDY

RETURN WINDY
END WI NDY
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DOUBLE PRECISION FUNCTION XDY(X,D,Y) XDY
C REV IV 07/23/86JTF786
C FUNCTION ROUTINE TO COMPUTE X.DY OR Y.D'X XDY
C XDY

IMPLICIT REAL*8(A-H,O-Z) XDY
DIMENSION X(3) ,D(3,3) ,Y(3) XjDY
XDY =0.0 XDY
DO 10 I=1.3 IDY

10 XDY =XDY + X(I)*(D(I,1)*Y(1)sD(I,2)*Y(2),D(I,3)*Y(3)) JTF786
RETURN XDY
END XDY
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SUBROUTINE YPRDEG(D ,A) YPRDEG
C REV IV 11/26/86YPRFIX
C COMPUTES YAW PITCH AND ROLL IN DEGREES AND PLACES THEM YPRDEG
C INTO THE A ARRAY FOR A GIVEN DIRECTION COSINE MATRIX D. YPRDEG
C YPRDEG
C ASSUMES D =D(R)D(P)D(Y) , WHERE YPRDEG
C YPRDEG
C 1 0 0 CPO0-Sp CY SYO0 YPRDEG
C D(R) =0 CR SR ,D(P) =0 1 0 AND D(Y) = -SY CY 0 YPRDEG
C 0O-SR CR SPO0 CP 0 0 1 YPRDEG
C YPRDEG

IMPLICIT REAL*8(A-H,O-Z) YPRDEG
DIMENSION A(3) .D(3,3) YPRDEG
COMMON/CNSNTS/ PI,RADIAN.G.THIRD,EPS(24), YPRDEG

UNITLUNITM,UNITT.GRAVTY(3) ,TWOPI TWOPI
IF (DABS(D(1,l)).LE.EPS(15).AND.DABS(D(1,2)).LE.EPS(15))GO0TO1O YPRFIX
IF (DABS(D(2,3)).LE.EPS(15).AND.DABS(D(3,3)).LE.EPS(15))GOTO1O YPRFIX
YAW DATAN2(D(1,2),D(1,1)) YPRDEG

*ROLL =DATAN2(D(2,3),D(3,3)) YPRDEG
GO TO 11 YPRDEG

10 YAW DATAN2(-D(2,1),D(2,2)) YPRDEG
ROLL 0.0 YPRDEG

11 PITCH -DASIN(D(1,3)) YPRDEG
IF (DABS(ROLL).LE.O.5*PI) GO TO 20 YPRDEG
IF (DABS(YAW ).LE.O.5*PI) GO TO 20 YPRDEG
PITCH =DSIGN(PI-DABS(PITCH) IPITCH) YPRDEG
YAW DATAN2(-D(1.2),-D(I,1)) YPRDEG
ROLL =DATAN2(-D(2,3),-D(3,3)) YPRDEG

20 A(l) YAW/RADIAN YPRDEG
A(2) =PITCH/RADIAN YPRDEG
A(3) ROLL/RADIAN YPRDEG
RETURN YPRDEG
END YPRDEG

433

0i X ,11) 1 1Il



REFERENCES

1. Fleck, J.T., Butler, F.E. and Vogel, SD.L., "An Improved Three

Dimensional Computer Simulation of Crash Victims," NHTSA Report Nos.

DOT-HS-801-507 through 510, April 1975, Vols. 1-4.

2. Fleck, J.T., Butler, F.E., "Development of an Improved Computer

Model of the Human Body and Extremity Dynamics," Report No.

AMRL-TR-75-14, July 1975 (NIS No. AD-AO14 816).

3. Butler, F.E. and Fleck, J.T., "Advanced Restraint System Modeling,"

Report No. AFANEL-TR-80-14, May 1980 (NTIS No. AD-A088 029).

0-
4. Fleck, J.T., Butler, F.E., and DeLeys, N.J., "Validation of the

Crash Victim Simulator," Calapan Report Nos. ZS-5881-V-1 through 4,

DOT-HiS-806-279 through 282, 1982, Vols 1-4 (NTIS No. PC E99, PB

86-212420).

5. Butler, F.E., Fleck, J.T. and Difranco, D.A., "Modeling of

Whole-Body Response to Windblast," Report No. AFAHRL-TR-83-073, October

1983 (NTIS No. AD-B079 184).

6. Leetch, B.D., Bowman, W.L., "Articulated Total Body (AmB) VIEW

Program Software Report," Report Nos. AMRL-TR-81-111, Vols 1 & 2, June

* 1983 (NTIS Nos. AD-B075 161 & 162).

0

V.

435

trU.S.Government Printing office: 1988 - 548-053/80135



I,

a

0

)

0

0


